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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate streamer 
discharge over a wide range and to widen a plasma 
generating region while suppressing such a problem that 
a constitution of a plasma reactor (20) becomes 
complicate or the cost of the reactor becomes high. 
SOLUTION: In the plasma reactor (20) in which an 
acicular first electrode (21) and a flat second electrode 
(22) are placed oppositely to each other in an almost 
perpendicular state, an end part (21a) at the second 
electrode (22) side of the first electrode (21) is formed 
as a tip end part, and its tip end angle (0) is set to >30° 
and <90° , preferably >60° and <90° . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have the following and the 1st electrode (21) and the 2nd electrode (22) are arranged 
in circulation space of a processed fluid. Two electrodes (21 22) It is the plasma reactor 
constituted so that a processed fluid might be processed by generating streamer discharge in 
between. The 1st electrode (21) An edge by the side of the 2nd electrode (21a) A plasma 
reactor with which it is formed as the tip section and the tip angle (theta) is characterized by 
30-degree or more being 90 degrees or less. The 1st needlelike electrode (21) The 2nd electrode 
of the shape of a field which countered the 1st electrode (21) in the condition of carrying out an 
abbreviation rectangular cross, and has been arranged (22) Two electrodes (21 22) A power 
supply means connected so that discharge voltage might be impressed (24) 
[Claim 2] A plasma reactor according to claim 1 with which a tip angle (theta) of the 1st 
electrode (21) is characterized by 60-degree or more being 90 degrees or less. 
[Claim 3] A plasma reactor according to claim 2 characterized by a tip angle (theta) of the 1st 
electrode (21) being 60 degrees substantially. 

[Claim 4] A plasma reactor according to claim 2 characterized by a tip angle (theta) of the 1st 
electrode (21) being 80 degrees substantially. 

[Claim 5] A plasma reactor of any 1 publication of claims 1-4 characterized by forming a tip of 
the 1st electrode (21) in the shape of the spherical surface. 

[Claim 6] A plasma reactor of any 1 publication of claims 1-5 with which the needlelike effective 
length (L) of the 1st electrode (21) is characterized by 4mm or more being 30mm or less. 
[Claim 7] A plasma reactor of any 1 publication of claims 1-6 with which radius of curvature (R) 
at the tip of the 1st electrode (21) is characterized by 0.1mm or more being 0.7mm or less. 
[Claim 8] A plasma reactor of any 1 publication of claims 1-7 with which the needlelike effective 
length (L) of the 1st electrode (21) and a ratio (L/G) with inter-electrode distance (G) are 
characterized by or more 0.2 being 1.5 or less. 

[Claim 9] A plasma reactor of any 1 publication of claims 1-8 with which the needlelike effective 
length (L) and a ratio with a diameter (D) (ratio of length to diameter) of the 1st electrode (21) 
are characterized by or more 2 being 1 5 or less. 

[Claim 10] A plasma reactor of any 1 publication of claims 1-9 with which radius of curvature (R) 
at the tip of the 1st electrode (21) and a ratio'(R/G) with inter-electrode distance (G) are 
characterized by or more 0.005 being 0.035 or less. 

[Claim 11] A plasma reactor of any 1 publication of claims 1-10 with which a ratio (R/D) of 
radius of curvature (R) at the tip of the 1st electrode (21) and a diameter (D) of this 1st 
electrode (21) is characterized by or more 0.05 being 0.35 or less. 

[Claim 12] A plasma reactor of any 1 publication of claims 1-11 characterized by relation 
between the needlelike effective length (L) of the 1st electrode (21), and inter-electrode 
distance (G) and a tip angle (theta) of the 1st electrode (21) filling 1.2 or less degree type or 
more theta= 0.25 L/G. 

[Claim 13] relation between the needlelike effective length (L) of the 1st electrode (21), and a tip 
angle (theta) of the 1st electrode (21) — a degree type — a plasma reactor of any 1 publication 
of claims 1-12 characterized by filling less than [ more than L/theta =5 24 ]. 
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[Claim 14] Opening to which a processed fluid circulates [ the 2nd electrode (22) ] (22a) A 
plasma reactor of any 1 publication of claims 1-13 characterized by having. 
[Claim 15] A plasma reactor of any 1 publication of claims 1-14 characterized by having a 
processing member (23) for processing a processed fluid, and arranging this processing member 
(23) between the 1st electrode (21) and the 2nd electrode (22) or at its downstream. 
[Claim 16] A plasma reactor according to claim 15 with which a processing member (23) is 
characterized by being arranged near this 2nd electrode (22) between the 1st electrode (21) and 
the 2nd electrode (22). 

[Claim 17] A plasma reactor according to claim 15 or 16 characterized by having catalyst 
material with which a processing member (23) promotes processing to a processed fluid. 
[Claim 18] A plasma reactor according to claim 17 with which catalyst material is characterized 
by including at least one sort in Pt, Pd, nickel, Ir, Rh, Co, Os, Ru, Fe, Re, Tc, Mn, Au, Ag, Cu, W, 
Mo, and Cr. 

[Claim 19] A plasma reactor according to claim 17 characterized by a manganese system 
catalyst containing below 60 mass % more than 10 mass % among catalyst material. 
[Claim 20] A plasma reactor according to claim 19 characterized by a manganese system 
catalyst containing below 40 mass % more than 30 mass % among catalyst material. 
[Claim 21] A plasma reactor according to claim 17 with which a processing member (23) is 
characterized by containing mixture or a multiple oxide of a manganic acid ghost, and iron, a 
cerium, europium, a lanthanum and at least one sort of oxides of the copper as catalyst material. 

[Claim 22] A plasma reactor according to claim 21 with which a presentation ratio of a manganic 
acid ghost in catalyst material is characterized by being 50% or less 20% or more. 
[Claim 23] A plasma reactor according to claim 21 or 22 characterized by a processing member 
(23) containing two or more kinds of manganic acid ghosts from which the oxidation number 
differs as catalyst material. 

[Claim 24] A plasma reactor of any 1 publication of claims 15-23 characterized by a processing 
member (23) containing an adsorbent which adsorbs a processed component contained in a 
processed fluid. 

[Claim 25] A plasma reactor according to claim 24 with which an adsorbent is characterized by 
being at least one sort in porous ceramics, activated carbon, activated carbon fiber, a zeolite, 
mordenite, a ferrierite, and Silicalite. 

[Claim 26] A plasma reactor (20) and this plasma reactor (20) of any 1 publication of claims 1-25 
are equipped with casing (10) contained inside, processed air is introduced in the above- 
mentioned casing (10), and it is a discharge means (21 22). An air cleaner characterized by being 
constituted so that an odor component or an injurious ingredient in this processed air may be 
processed by passing a discharge field (A). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the technology for 
generating the low-temperature plasma by discharge in a large field especially about the plasma 
reactor which generates the low-temperature plasma by streamer discharge, and performs 
gassing, such as air cleaning, and the air cleaner using this plasma reactor. 
[0002] 

[Description of the Prior Art] Conventionally, the plasma reactor using the low-temperature 
plasma is used for the air cleaner and gas treatment equipment which decompose and carry out 
defanging or non-bromination of the injurious ingredient contained in air, exhaust gas, etc., or the 
odor component in an operation of the active species generated by the plasma. For example, the 
equipment which arranges mostly two or more needlelike electrodes as a discharge electrode at 
a right angle to the field-like electrode as a counterelectrode, causes streamer discharge 
between a discharge electrode and a counterelectrode, generates the plasma, introduces 
processed gas into the discharge field, and performs gassing to JP,8-155249,A and JP,9-869,A is 
indicated. 

[0003] If streamer discharge is caused with this configuration, the space of the shape of a thin 
pillar between each discharge electrode and a counterelectrode will serve as a discharge field. 
Although a discharge field is formed about each discharge electrode, it is a field where each is 
comparatively narrow. For this reason, with the equipment indicated by the above-mentioned 
official report, it is made to make a plasma production field large, stopping that a crevice is made 
among two or more discharge fields formed between each discharge electrode and a 
counterelectrode by arranging a discharge electrode densely in a single tier or two or more 
trains. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned configuration, in 
order to have to arrange many discharge electrodes densely, a configuration will become 
complicated. 

[0005] On the other hand, if the discharge field about each discharge electrode can be made 
large, even if it reduces the number of a discharge electrode, it will become possible to extend a 
plasma production field. For example, if the build up time of a pulse is as short as 100 or less ns 
degree and pulse width impresses the steep pulse height voltage which is a degree between two 
electrodes 1 or less microsecond, a comparatively large range can be plasma-ized. 
[0006] Since there being little control of discharge by the space charge effect since discharge 
becoming easy to break out in all locations if high voltage which is kept very much in a spark in 
the usual discharge being impressed momentarily, and ** applied voltage are made high since the 
impression time amount of ** voltage is short, and ** voltage standup are steep as this reason, 
and ** build up time are short, it can mention that uniform discharge tends to break out etc. 
[0007] However, if the pulse power supply which supplies steep pulse height voltage with pulse 
width narrow in this way is used, equipment will become large-scale and cost will also become 
high. Moreover, since discharge produces only the time amount for very short pulse width, 
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between the generate times of the plasma will become short, and the processing effectiveness 
of gas etc. will fall. 

[0008] The place which this invention is originated in view of such a trouble, and is made into the 
purpose is making it possible to extend the plasma production field by streamer discharge, 
stopping that the configuration of a plasma reactor becomes complicated or cost becomes high. 
[0009] 

[Means for Solving the Problem] This invention specifies a tip configuration of a needlelike 
electrode (21) in a plasma reactor (20) which generates low-temperature plasma by streamer 
discharge between a needlelike electrode (21) and a field-like electrode (22), and processes 
processed gas. 

[0010] Concretely the 1st solution means which this invention devised The 1st needlelike 
electrode (21) and the 2nd electrode of the shape of a field which countered the 1st electrode 

(21) in the condition of carrying out an abbreviation rectangular cross, and has been arranged 

(22) , Two electrodes (21 22) It has a power supply means (24) connected so that discharge 
voltage might be impressed. The 1st electrode (21) and the 2nd electrode (22) are arranged in 
circulation space of a processed fluid, and they are two electrodes (21 22). It is premised on a 
plasma reactor (20) constituted so that a processed fluid might be processed by generating 
streamer discharge in between. And this plasma reactor (20) is an edge (21a) by the side of the 
2nd electrode in the 1st electrode (21). It is formed as the tip section and that tip angle (theta) 
is characterized by 30-degree or more being 90 degrees or less. In addition, in this configuration, 
the "tip section" does not need to mean a taper-like configuration (the shape of the shape of a 
cone or a pyramid etc. is included) where a path becomes thin, so that it goes at a tip, and a tip 
of this tip section does not necessarily need to be sharply sharp. 

[0011] In this 1st solution means, if discharge voltage is impressed to the 1st electrode (21) and 
the 2nd electrode (22) from a power supply means (24), streamer discharge will occur. Streamer 
discharge is formed as a plasma pillar accompanied by luminescence, when a minute arc 
continues from a tip of the 1st electrode (21) even to the 2nd electrode (22), and a minute arc 
stands in a row and progresses between the 1st electrode (21) and the 2nd electrode (21) in a 
place where a gap of the equipotential surface is narrow. And since a tip angle (theta) of the 1st 
electrode (21) is specified as the above-mentioned angle range, a minute arc becomes easy to 
progress with breadth broadly, and streamer discharge is wide range and arises. That is, streamer 
discharge in this case is generated in a field which spread in the shape of the flare toward the 
2nd electrode (22) from the 1st electrode (21). 

[0012] Moreover, in a plasma reactor (20) which the 2nd solution means which this invention 
devised requires for a solution means of the above 1st, a tip angle (theta) of the 1st electrode 
(21) is characterized by 60-degree or more being 90 degrees or less. 

[0013] Thus, if a tip angle (theta) of the 1st electrode (21) is made into 60 degrees or more 90 
degrees or less, it will further become easy to generate streamer discharge. 
[0014] Moreover, the 3rd solution means which this invention devised is characterized by a tip 
angle (theta) of the 1st electrode (21) being 60 degrees substantially in a plasma reactor (20) 
concerning a solution means of the above 2nd. 

[0015] Thus, when manufacture precision of radius of curvature (R) at the tip of the 1st 
electrode (21) is securable even if manufacture precision of the needlelike effective length (L) of 
the 1st electrode (21) is bad if a tip angle (theta) of the 1st electrode (21) is substantially made 
into 60 degrees, a streamer will occur stably. 

[0016] Moreover, the 4th solution means which this invention devised is characterized by a tip 
angle (theta) of the 1st electrode (21) being 80 degrees substantially in a plasma reactor (20) 
concerning a solution means of the above 2nd. 

[0017] Thus, when manufacture precision of the needlelike effective length (L) of the 1st 
electrode (21) is securable even if manufacture precision of radius of curvature (R) at the tip of 
the 1st electrode (21) is bad if a tip angle (theta) of the 1st electrode (21) is substantially made 
into 80 degrees, a streamer will occur stably. 

[0018] Moreover, the 5th solution means which this invention devised is characterized by forming 
a tip of the 1st electrode (21) in the shape of the spherical surface in a plasma reactor (20) 
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concerning the 4th solution means of any 1 from the above 1st. That is, in a plasma reactor (20) 
of this solution means, it is considering as a configuration where a small radius of circle was 
given at a tip of the 1st electrode (21). 

[0019] With this 5th solution means, by having made a tip of the 1st electrode (21) into the 
shape of the spherical surface, a minute arc breadth-comes to be easy further, consequently 
discharge plasma will be more wide range and will arise. 

[0020] Moreover, purification engine performance with a solution means of the 6th to ** a 13th 
high by size of a tip portion of the 1st electrode (21), length, and not becoming glow discharge 
according to [ set radius of curvature at a tip etc. as a specific range further, and ] this, but 
generating of moreover a spark being suppressed, and streamer discharge occurring stably, and 
using this for an air cleaner continues at a long period of time, and it is demonstrated. 
[0021] That is, in a plasma reactor (20) which the 6th solution means which this invention 
devised requires for the 5th solution means of any 1 from the above 1st, the needlelike effective 
length (L) of the 1st electrode (21) is characterized by 4mm or more being 30mm or less. 
[0022] Moreover, in a plasma reactor (20) which the 7th solution means which this invention 
devised requires for the 6th solution means of any 1 from the above 1st, radius of curvature (R) 
at the tip of the 1st electrode (21) is characterized by 0.1mm or more being 0.7mm or less. 
[0023] Moreover, in a plasma reactor (20) which the 8th solution means which this invention 
devised requires for the 7th solution means of any 1 from the above 1st, the needlelike effective 
length (L) of the 1st electrode (21) and a ratio (L/G) with inter-electrode distance (G) are 
characterized by or more 0.2 being 1 .5 or less. In this configuration in addition, with "inter- 
electrode distance (G)" When a processing member (23) said to claim 15 is arranged between 
the 1st electrode (21) and the 2nd electrode (22) When distance of the 1st electrode (21) tip and 
a processing member (23) is meant and there is no above-mentioned processing member (23), 
distance of the 1st electrode (21) tip and the 2nd electrode (22) shall be meant. This is the same 
also in the following solution means and operation gestalten. 

[0024] Moreover, in a plasma reactor (20) which the 9th solution means which this invention 
devised requires for the 8th solution means of any 1 from the above 1st, the needlelike effective 
length (L) and a ratio with a diameter (D) (ratio of length to diameter) of the 1st electrode (21) 
are characterized by or more 2 being 15 or less. 

[0025] Moreover, in a plasma reactor (20) which the 10th solution means which this invention 
devised requires for the 9th solution means of any 1 from the above 1st, radius of curvature (R) 
at the tip of the 1st electrode (21) and a ratio (R/G) with inter-electrode distance (G) are 
characterized by or more 0.005 being 0.035 or less. 

[0026] Moreover, in a plasma reactor (20) which the 11th solution means which this invention 
devised requires for the 10th solution means of any 1 from the above 1st, a ratio (R/D) of radius 
of curvature (R) at the tip of the 1st electrode (21) and a diameter (D) of this 1st electrode (21) 
is characterized by or more 0.05 being 0.35 or less. 

[0027] Moreover, the 12th solution means which this invention devised is characterized by 
relation between the needlelike effective length (L) of the 1st electrode (21), and inter-electrode 
distance (G) and a tip angle (theta) of the 1st electrode (21) filling 1.2 or less degree type or 
more theta= 0.25 L/G in a plasma reactor (20) concerning the 11th solution means of any 1 from 
the above 1st. 

[0028] moreover, a plasma reactor (20) which the 13th solution means which this invention 
devised requires for the 12th solution means of any 1 from the above 1st — setting — relation 
between the needlelike effective length (L) of the 1st electrode (21), and a tip angle (theta) of 
the 1st electrode (21) — a degree type — it is characterized by filling less than [ more than 
L/theta =5 24 ]. 

[0029] Moreover, the 14th solution means which this invention devised is opening (22a) to which 
a processed fluid circulates [ the 2nd electrode (22) ] in a plasma reactor (20) applied to the 
13th solution means of any 1 from the above 1st. It is characterized by having. 
[0030] Setting for this 14th solution means, a processed fluid is a discharge field (A) between 
the 1st electrode (21) and the 2nd electrode (22). When flowing, it is opening (22a) of the 2nd 
electrode (22). It passes. Moreover, it is opening (22a) of the 2nd electrode (22) whose 
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processed fluid is the portion into which plasma spread most since a generation field of plasma 
spreads out in the shape of the flare toward the 2nd electrode (22) side. It passes. 
[0031] Moreover, the 15th solution means which this invention devised is equipped with a 
processing member (23) for processing a processed fluid in a plasma reactor (20) concerning the 
14th solution means of any 1 from the above 1st, and this processing member (23) is 
characterized by being arranged between the 1st electrode (21) and the 2nd electrode (22) or at 
its downstream, discharge field (A) by which a processing member (23) is formed between the 
1st electrode (21) and the 2nd electrode (22) in this configuration from — if that location is the 
range where plasma acts even if it makes it arrangement left a little, an effect by this processing . 
member (23) can be acquired. 

[0032] It sets for this 15th solution means, and a processing member (23) is a discharge field (A). 
Since it is arranged at inside or its downstream, a processed fluid is a discharge field (A). In case 
it passes, it will pass also along a location of this processing member (23). Therefore, processing 
of a processed fluid is ensured. 

[0033] Moreover, the 16th solution means which this invention devised is characterized by 
arranging a processing member (23) near this 2nd electrode (22) between the 1st electrode (21) 
and the 2nd electrode (22) in a plasma reactor (20) concerning a solution means of the above 
15th. 

[0034] In this 16th solution means, a processing member (23) is arranged at a portion to which a 
plasma production field became the largest. Therefore, in case a processed fluid passes through 
this large field, it passes a processing member (23), receiving an operation of plasma. 
[0035] Moreover, the 17th solution means which this invention devised is characterized by 
having catalyst material with which a processing member (23) promotes processing to a 
processed fluid in the above 15th or the 16th solution means. 

[0036] Since he is trying to include catalyst material in a processing member (23) in this 17th 
solution means, a processed fluid is a discharge field (A). It will set and, in addition to an 
operation by plasma, an operation by catalyst will also be received. 

[0037] Moreover, the 18th solution means which this invention devised is set to a plasma reactor 
(20) concerning a solution means of the above 1 7th. Catalyst material Pt (platinum), Pd 
(palladium), nickel (nickel), Ir (iridium), Rh (rhodium), Co (cobalt), Os (osmium), It is characterized 
by including at least one sort in Ru (ruthenium), Fe (iron), Re (rhenium), Tc (technetium), Mn 
(manganese), Au(gold), Ag (silver), Cu (copper), W (tungsten), Mo (molybdenum), and Cr 
(chromium). In addition, Fe and Mn are begun among these and some material is good to make it 
contain with a gestalt of oxides (for example, Fe2 03, Mn02, etc.). 

[0038] Catalyst material specified in this 18th solution means excites further various active 
species (ozone, a hydroxy radical, an excitation oxygen-content child, an excitation nitrogen 
content child, excitation water molecule, etc.) generated by streamer discharge in case a 
processed component contained in a processed fluid is decomposed. For this reason, these 
active species will be in the condition that activity was raised more, and will act on the above- 
mentioned processed component. Moreover, an operation which adsorbs many active species on 
the surface of a catalyst with an active state is also committed. Therefore, since a chemical 
reaction at the time of processing a processed fluid according to these operations is promoted, 
when a processed fluid is the air containing an injurious ingredient or an odor component, no- 
odor-izing or defanging is promoted. 

[0039] Moreover, the 19th solution means which this invention devised is set to a plasma reactor 
(20) concerning a solution means of the above 17th. It is characterized by a manganese system 
catalyst (Mn or Mn oxides (Mn02, Mn 203, etc.)) containing below 60 mass % more than 10 mass 
% among catalyst material. The 20th solution means which this invention devised is characterized 
by a manganese system catalyst containing below 40 mass % more than 30 mass % among 
catalyst material in a plasma reactor (20) concerning a solution means of the above 19th. 
[0040] In the above 19th and the 20th solution means, since a content of manganese system 
catalysts, such as Mn, Mn02, or Mn 203, was specified when a manganese system catalyst was 
used, processability ability of a plasma reactor (20) is optimized. Conversely, if there are too few 
contents, such as Mn in a catalyst component, Mn02, or Mn 203, when it says, decomposition 
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capacity, such as harmful matter, will become inadequate, and if there are too many contents, 
optimum performance will be obtained to specific surface area of a catalyst becoming conversely 
small, and engine performance falling. 

[0041] Moreover, the 21st solution means which this invention devised is characterized by a 
processing member (23) containing mixture or a multiple oxide of a manganic acid ghost, and iron, 
a cerium, europium, a lanthanum and at least one sort of oxide in copper (henceforth a specific 
oxide) as catalyst material in a plasma reactor (20) concerning a solution means of the above 
17th. 

[0042] It sets for this 21st solution means, and is a discharge means (21 22). Discharge field 
formed (A) If a processed fluid passes, a processed fluid will plasma-ize and low-temperature 
plasma will be generated. By this low-temperature plasma, various active species, such as 
radicals which are ozone etc., such as others and a hydroxy radical, and an excitation oxygen- 
content child, an excitation nitrogen content child, an excitation water molecule, occur. These 
active species of various kinds of react efficiently with an injurious ingredient and an odor 
component with a high active state according to an operation of the above-mentioned catalyst, 
and carry out decomposition removal of such material. 

[0043] More specifically, Mn oxide contained in a catalyst decomposes into oxygen and active 
oxygen ozone generated by discharge. This active oxygen oxidizes and decomposes an injurious 
ingredient and an odor component of a processed fluid into a harmless component or a no odor 
component. Moreover, various active species including active oxygen obtained by decomposition 
of ozone, such as radicals, such as a hydroxy radical generated by low-temperature plasma, and 
an excitation oxygen-content child (active oxygen), an excitation nitrogen content child, an 
excitation water molecule, are adsorbed by the surface of the above-mentioned specific oxide 
and an interface of Mn oxide and a specific oxide which are included in a catalyst means (23) 
with a radical or an excitation state. For this reason, on the surface of a catalyst, active species 
with high activity will exist mostly as an active group, and an injurious ingredient and an odor 
component in a processed fluid are decomposed into a high speed. 

[0044] Moreover, in a plasma reactor (20) which the 22nd solution means which this invention 
devised requires for a solution means of the above 21st, a presentation ratio of a manganic acid 
ghost in catalyst material is characterized by being 50% or less 20% or more. In this case, since 
the above-mentioned specific oxide occupies the remainder of Mn oxide in catalyst material, that 
presentation ratio becomes 50% or more 80% or less. 

[0045] In this 22nd solution means, among catalyst material, since a presentation ratio of Mn 
oxide is set up to 50% or less 20% or more, Mn oxide and a specific oxide distribute, it is made 
detailed and specific surface area of a catalyst increases. Consequently, since an interface of 
Mn oxide and a specific oxide increases, a catalyst adsorbs more active species and activity 
improves further. 

[0046] Moreover, for the 23rd solution means which this invention devised, it sets to a plasma 
reactor (20) concerning the above 21st or the 22nd solution means, and a processing member 
(23) is Mn02 as catalyst material. It is characterized by including two or more kinds of manganic 
acid ghosts from which the oxidation numbers, such as Mn 203, differ. 

[0047] In this 23rd solution means, since he is trying for a catalyst to contain Mn oxide with 
which the oxidation number is different, as compared with a case where the number of Mn oxides 
is one, various active species will be further adsorbed in the case of a processing reaction of a 
processed fluid, and a reaction can be presented. 

[0048] Moreover, the 24th solution means which this invention devised is characterized by a 
processing member (23) containing an adsorbent which adsorbs a processed component 
contained in a processed fluid in a plasma reactor (20) applied to the 23rd solution means of any 
1 from the above 1 5th. 

[0049] Furthermore, the 25th solution means which this invention devised is characterized by an 
adsorbent being at least one sort in porous ceramics, activated carbon, activated carbon fiber, a 
zeolite (aluminosilicate), mordenite, a ferrierite, and Silicalite (silica gel) in a plasma reactor (20) 
concerning a solution means of the above 24th. 

[0050] In the above 24th and the 25th solution means, a processed component contained in a 
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processed fluid is adsorbed by adsorbent. And disintegration by plasma is performed to a 
processed component of which an adsorbent was adsorbed in this way. Since a component to 
which it stuck is decomposed with a catalyst when an adsorbent is also especially included in a 
processing member (23) in what established a catalyst, resolvability ability is raised. 
[0051] Moreover, the 26th solution means which this invention devised is related with an air 
cleaner using a plasma reactor (20) applied to the 25th solution means of any 1 from the above 
1st. This air cleaner (1) This plasma reactor (20) is equipped with casing (10) contained inside, 
processed air is introduced in this casing (10), and it is the discharge field (A) of a discharge 
means (21 22). By making it pass, it is characterized by being constituted so that an odor 
component or an injurious ingredient in this processed air may be processed. 
[0052] With this 26th solution means, processed air is purified by processing an odor component 
or an injurious ingredient in processed air with low-temperature plasma formed in a large range 
by streamer discharge. Moreover, in a thing using a processing member (23) containing a catalyst 
or an adsorbent, an operation by catalyst and an operation by adsorbent are also used together, 
and processing is performed. 
[0053] 

[Effect of the Invention] A minute arc is a discharge field (A) by having specified the tip angle 
(theta) of the 1st electrode (21) as the above-mentioned angle range (30 degrees or more 90 
degrees or less) according to the solution means of the above 1st. Since it is made easy to 
progress with breadth broadly in inside, streamer discharge is wide range and arises. And since 
he is trying to extend the generation field of streamer discharge with the configuration of the 1 st 
electrode (21) in this way, while the pulse power supply which supplies steep pulse height voltage 
with narrow pulse width is unnecessary and being able to hold down cost, it can also be 
prevented that equipment is large-scale and becomes complicated. Furthermore, since it is not 
necessary to use a steep pulse and the high voltage power supply of an alternating current or a 
direct current can be used, a charging time value can be lengthened as compared with the case 
where a steep pulse voltage is impressed, and processing effectiveness, such as gas, can also be 
raised. 

[0054] Moreover, according to the solution means of the above 2nd, by making the tip angle 
(theta) of the 1st electrode (21) into 60 degrees or more 90 degrees or less, since streamer 
discharge is made further easy to generate, the effect of the solution means of the above 1st 
can be heightened more. 

[0055] Moreover, even if the manufacture precision of the needlelike effective length (L) of the 
1st electrode (21) is bad, when the manufacture precision of the radius of curvature (R) at the 
tip of the 1st electrode (21) is securable by making the tip angle (theta) of the 1st electrode (21) 
into 60 degrees substantially according to the solution means of the above 3rd, a streamer can 
be generated stably. 

[0056] Moreover, even if the manufacture precision of the radius of curvature (R) at the tip of 
the 1st electrode (21) is bad, when the manufacture precision of the needlelike effective length 
(L) of the 1st electrode (21) is securable by making the tip angle (theta) of the 1st electrode (21) 
into 80 degrees substantially according to the solution means of the above 4th, a streamer can 
be generated stably. 

[0057] Moreover, since according to the solution means of the above 5th streamer discharge is 
still wide range and arises by having made the tip of the 1st electrode (21) into the shape of the 
spherical surface, it becomes possible to generate the low-temperature plasma in the larger 
range. 

[0058] Moreover, it is the above-mentioned edge (21a) by having set the needlelike effective 
length (L) of the 1st electrode (21) to 4mm or more 30mm or less according to the solution 
means of the above 6th. Electric field concentrate at a tip too much, or the situation not 
discharging can be avoided and streamer discharge can be stabilized. 

[0059] Moreover, according to the solution means of the above 7th, streamer discharge can be 
stabilized like **** by having set the radius of curvature (R) at the tip of the 1st electrode (21) 
to 0.1mm or more 0.7mm or less. 

[0060] Moreover, according to the solution means of the above 8th, streamer discharge can be 
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stabilized like the above by having made the needlelike effective length (L) of the 1st electrode 
(21), and a ratio (L/G) with inter-electrode distance (G) or less [ 0.2 or more ] into 1.5. 
[0061] Moreover, it is the same as that of the above that streamer discharge can be stabilized 
with the solution means of the above 9th by having made the needlelike effective length (L) and 
the ratio with a diameter (D) (ratio of length to diameter) of the 1st electrode (21) or less [ 2 or 
more ] into 15. 

[0062] Moreover, with the solution means of the above 10th, streamer discharge can be similarly 
stabilized by having made the radius of curvature (R) at the tip of the 1st electrode (21), and a 
ratio (R/G) with inter-electrode distance (G) or less [ 0.005 or more ] into 0.035. 
[0063] Moreover, with the solution means of the above 11th, streamer discharge can be similarly 
stabilized by having made the ratio (R/D) of the radius of curvature (R) at the tip of the 1st 
electrode (21), and the diameter (D) of this 1st electrode (21) or less [ 0.05 or more ] into 0.35. 
[0064] Moreover, with the solution means of the above 12th, the streamer discharge stabilized 
by having made it fill 1.2 or less degree type or more theta= 0.25 L/G in the relation between the 
needlelike effective length (L) of the 1st electrode (21), and inter-electrode distance (G) and the 
tip angle (theta) of the 1st electrode (21) can be obtained. 

[0065] moreover — the solution means of the above 13th — the relation between the needlelike 
effective length (L) of the 1st electrode (21), and the tip angle (theta) of the 1st electrode (21) - 
- a degree type — streamer discharge can be similarly stabilized by having made it fill less than 
[ more than L/theta =5 24 ]. 

[0066] moreover — according to the solution means of the above 14th — a processed fluid — 
discharge field (A) between the 1st electrode (21) and the 2nd electrode (22) Opening (22a) of 
the 2nd electrode (22) with which the discharge plasma becomes the largest while flowing Since 
it passes, processing of a processed fluid can be ensured. 

[0067] Moreover, according to the solution means of the above 15th, it is a discharge field (A). 
Since a processed fluid passes certainly the processing member (23) arranged at inside or its 
downstream, processing of a processed fluid is ensured. Therefore, processability ability is 
raised. 

[0068] Moreover, since he is trying to pass a processing member (23) according to the solution 
means of the above 16th, receiving an operation of the plasma in case a processing member (23) 
is arranged to the field to which the discharge plasma becomes the largest and a processed fluid 
passes through this field, the processability ability of equipment is raised. 

[0069] Moreover, since the catalyst material which promotes processing of a processed fluid is 
included in a processing member (23) and he is trying for a processed fluid to receive the 
disintegration by the plasma, and the disintegration by the catalyst according to the solution 
means of the above 17th, the processability ability of a reactor (20) is raised. 
[0070] Moreover, in case the processed component contained in a processed fluid is processed 
according to the solution means of the above 18th the various active species (ozone — ) which 
streamer discharge generated [ active species ] the low-temperature plasma and made it 
generate Since a hydroxy radical, an excitation oxygen-content child, an excitation nitrogen 
content child, an excitation water molecule, etc. are further excited with a catalyst, and activity 
can be raised, or it can adsorb on a catalyst with an active state and a chemical reaction can be 
promoted, processability ability is raised further. 

[0071] Moreover, according to the above 19th and the 20th solution means, since contents, such 
as Mn, Mn02, or Mn 203, are specified as the optimal range, the processability ability of a 
plasma reactor (20) can be raised more. 

[0072] Moreover, according to the solution means of the above 21st, in case the various active 
species generated by the low-temperature plasma process processed fluids, such as air cleaning, 
it is used effectively, and the chemical reaction in that case can be promoted by leaps and 
bounds. Therefore, the throughput of a plasma reactor (20) can be heightened now. Moreover, 
since a throughput is heightened in this way, it also becomes possible to miniaturize a reactor 
(20). 

[0073] Moreover, according to the solution means of the above 22nd, among catalyst material, 
since he is trying for a catalyst to adsorb more active species by setting up the presentation 
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ratio of Mn oxide to 50% or less 20% or more, and enlarging specific surface area of a catalyst, 
the chemical reaction at the time of processing a processed fluid can be promoted further. 
Therefore, it becomes possible to heighten the throughput of a plasma reactor (20) more. 
[0074] Moreover, since it enables it to use many kinds of active species by the time of 
processing of a processed fluid by including Mn oxide with which the oxidation number is 
different in a catalyst according to the solution means of the above 23rd, it becomes possible to 
promote a reaction further. Therefore, the throughput of a plasma reactor (20) can be 
heightened further. 

[0075] Since according to the above 24th and the 25th solution means the processed 
component contained in a processed fluid is adsorbed at an adsorbent and it is made to perform 
disintegration by the plasma, resolvability ability is raised. Since the component to which it stuck 
is decomposed with a catalyst when an adsorbent is also especially included in a processing 
member (23) in what established the catalyst, resolvability ability is raised more. 
[0076] Moreover, since the odor component or injurious ingredient in processed air can be 
certainly processed with the low-temperature plasma generated in the large range by streamer 
discharge according to the solution means of the above 26th, processed air can be purified 
efficiently. Moreover, in what used the catalyst and the adsorbent for the processing member 
(23), since the disintegration by the catalyst and the absorption by the adsorbent are also 
performed, processability ability can be raised more. 
[0077] 

[The gestalt 1 of implementation of invention] Hereafter, the operation gestalt of this invention is 
explained to details based on a drawing. 

[0078] This operation gestalt is an air cleaner (1) which processes the odor component or 
injurious ingredient in processed air by oxidative degradation etc., and purifies air. It is related. 
Drawing 1 is this air cleaner (1). The outline configuration is shown. 
[0079] It is this air cleaner (1) so that it may illustrate. It is the configuration that each 
functional part was contained in casing (10), and the dust collection filter (1 1), the centrifugal fan 
(12), and the plasma reactor (20) are contained in casing (10) as a functional part. In addition, it 
is the ozonolysis catalyst for decomposing the ozone generated by discharge which the sign (13) 
shows to draw ing 1 . 

[0080] In one side (side on the right-hand side of drawin g 1 ) of casing (10), the air suction port 
(15) for inhaling air is formed in casing (10), and the air port (16) for blowing off purification air is 
formed in the upper surface. An intake grill (15a) is established in an air suction port (15), and it 
is a blow-off grill (16a) in an air port (16). It is prepared. Moreover, in an air suction port (15), it 
is an intake grill (15a). The above-mentioned dust collection filter (1 1) is arranged inside, and it is 
made to carry out uptake of the dust contained in intake air. 

[0081] The air port (16) is formed in the edge (edge on the left-hand side of drawing 1 ) of the 
opposite side with the air suction port (15) on the upper surface of casing (10). And 
corresponding to this air port (16), the above-mentioned centrifugal fan (12) is prepared in casing 
(10). In this centrifugal fan (12), it is a power supply for fans (12a). It connects. In the above 
configuration, as for the interior of casing (10), between an air suction port (15) and air ports (16) 
is the circulation space of processed air. And if a centrifugal fan (12) is started, processed air is 
the intake grill (15a) of an air suction port (15). And it absorbs in casing (10) through a dust 
collection filter (11). after processing with the reactor (20) which explains processed air in full 
detail below — blow-off grill (16a) of an air port (16) from — it blows off besides casing (10). 
[0082] The cross section in which drawing 2 shows the outline configuration of a plasma reactor 
(20), and draw ing 3 are perspective diagrams. This plasma reactor (20) is equipped with the 
processing member (23) arranged by approaching the 2nd electrode (22) between the 1st 
electrode (discharge electrode) (21) as a discharge means for generating the low-temperature 
plasma and the 2nd electrode (counterelectrode) (22), and these electrodes (21 22). That is, a 
processing member (23) is a discharge field (A). It is arranged in inside. 

[0083] stoma (23b) of a large number which penetrate this processing member (23) along the 
flow direction of air Base material (23a) of the honeycomb configuration which it has from — it is 
constituted and catalyst material is supported on that surface. Concretely, this processing 
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member (23) contains at least one sort in Pt f Pd, nickel, Ir, Rh, Co, Os, Ru, Fe, Re, Tc, Mn, Au, 
Ag, Cu, W, Mo, and Cr as catalyst material. Such catalyst material promotes the chemical 
reaction at the time of processing processed air. 

[0084] Moreover, the above-mentioned processing member (23) is a base material (23a). On the 
surface, the adsorbent is also supported with catalyst material. An adsorbent adsorbs processed 
components contained in processed air, such as odorant and harmful matter, and activated 
carbon, a zeolite, etc. are used. In addition, it is good for an adsorbent to use porous ceramics, 
activated carbon fiber, mordenite, a ferrierite, Silicalite, etc., and to use at least one of sorts of 
these. 

[0085] the 1st electrode (21) of the above — electrode board (21b) This electrode board (21b) 
Two or more needle electrodes (21c) fixed so that it might intersect perpendicularly mostly from 
— it is constituted. Electrode board (21b) Opening of a large number which consist of mesh 
material, a punching metal, etc. and air passes in the direction of a field right angle (21 d) It has. 
Moreover, opening of a large number which air passes in the direction of a field right angle like 
mesh material or a punching metal to the 2nd electrode (22) (22a) The electrode board which it 
has is used. 

[0086] The 1st electrode (21) is an electrode board (21b). It is almost parallel to the 2nd 
electrode (22), and is a needle electrode (21c). It is arranged so that it may become a right angle 
to a counterelectrode (22) mostly. Needle electrode (21c) As shown in d ra wi n g 4 which is the 
enlarged view, it is an edge by the side of the 2nd electrode (21a). It is formed as the tip section 
and the tip angle (theta) is formed in 60 degrees. Moreover, a small radius of circle is attached 
by R processing, and the tip of the 1st electrode (21) is formed in the shape of the spherical 
surface. Although the above-mentioned tip angle (theta) has 30 degrees or more desirable 90 
degrees or less, in order to make streamer discharge further easy to produce, 60 degrees or 
more 90 degrees or less are desirable. Even if a tip angle (theta) has a bad manufacture 
precision of the needlelike effective length (needle-electrode effective length) (L) of the 1st 
electrode (21), when it can secure the manufacture precision of the radius of curvature (R) at 
the tip of the 1st electrode (21) at 60 degrees especially, a streamer can be generated stably. 
Moreover, even if a tip angle (theta) has a bad manufacture precision of the radius of curvature 
(R) at the tip of the 1st electrode (21), when it can secure the manufacture precision of the 
needlelike effective length (needle-electrode effective length) (L) of the 1st electrode (21) at 80 
degrees, a streamer can be generated stably. 

[0087] two electrodes (21 22) **** — the high voltage power supply (power supply means) (24) 
of a direct current, an alternating current, or a pulse is connected, and he is trying for streamer 
discharge to arise between the 1st electrode (21) and the 2nd electrode (22) this streamer 
discharge — discharge field (A) **** — the low-temperature plasma generates. Radicals, such 
as a high-speed electron, ion, ozone, and a hydroxy radical, other excited molecules (an 
excitation oxygen-content child, an excitation nitrogen content child, excitation water molecule, 
etc.), etc. are generated by the low-temperature plasma. 

[0088] - Operation actuation next this air cleaner (1) Operation actuation is explained. 
[0089] This air cleaner (1) If operation is started and a centrifugal fan (12) starts, first, 
processed air will be inhaled from an air suction port (15), and uptake of the dust contained in 
this air will be carried out with a dust collection filter (11). Equipment (1) The air from which 
streamer discharge has arisen between the 1st electrode (21) of a plasma reactor (20) and the 
2nd electrode (22) at the time of operation, and dust was removed with the dust collection filter 
(1 1) is two electrodes (21 22). Discharge field of a between (A) It passes. 
[0090] Here, when, as for streamer discharge, a minute arc continues from the tip of the 1st 
electrode (21) even to the 2nd electrode (22), it is formed as a plasma pillar accompanied by 
luminescence, and this minute arc stands in a row and progresses between the 1st electrode 
(21) and the 2nd electrode (22) in the place where the gap of the equipotential surface is narrow. 
And at this operation gestalt, it is the needle electrode (21c) of the 1st electrode (21). Since the 
detailed radius of circle is attached at the tip while specifying preferably 60 degrees (theta) of 30 
degrees or more 90 degrees or less of tip angles as 60 degrees or more 90 degrees or less still 
more preferably, a minute arc becomes easy to progress with breadth broadly. For this reason, it 
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sets to the plasma reactor (20) of this operation gestalt, and is streamer discharge (S). As shown 
in drawing 5 , it will be wide range than before and will be generated (the imaginary line shows 
the conventional streamer discharge (S')). 

[0091] The above-mentioned processed air is a discharge field (A). If it passes, it will plasma-ize 
according to an operation of streamer discharge, and the low-temperature plasma will be 
generated. And by contacting the catalyst of a processing member (23), it is further excited by 
altitude, activity is raised, and various kinds of active species generated by this discharge react 
efficiently with harmful matter and an odor component, and carry out decomposition removal of 
such material. For this reason, the harmful matter and odorant in air are quickly disassembled by 
the synergistic effect of the plasma and a catalyst. 

[0092] Furthermore, since the adsorbent is also contained in the processing member (23), the 
harmful matter and odorant in processed air act certainly [ the active species of the low- 
temperature plasma ] for these components by adsorbing an adsorbent, and decomposition 
processing is promoted. That is, processing stabilized more is performed by having made it 
include a catalyst and an adsorbent in one processing member (23). 

[0093] - While specifying preferably 60 degrees (theta) of 30 degrees or more 90 degrees or less 
of tip angles of the 1st electrode (21) as 60 degrees or more 90 degrees or less still more 
preferably, an R is attached at a tip, and streamer discharge is wide range and he is trying 
according to the effect-book operation gestalt 1 of the operation gestalt 1, to occur because a 
minute arc makes it easy to progress with breadth broadly. Thus, since the range which streamer 
discharge generates by specifying the tip configuration of the 1st electrode (21) is extended, it is 
not necessary to use the pulse power supply which supplies steep pulse height voltage with 
narrow pulse width, and becomes usable also by DC power supply at the loose pulse power 
supply of a standup or falling, AC power supply, and a pan. For this reason, while being able to 
hold down cost, it can also be prevented that equipment is large-scale and becomes 
complicated. Moreover, since it is not necessary to use a steep pulse, a charging time value can 
be lengthened and the processing effectiveness of processed air is also raised. 
[0094] moreover, the discharge plasma — discharge field (A) between the 1st electrode (21) and 
the 2nd electrode (22) Opening (22a) of the 2nd electrode (22) with which the discharge plasma 
becomes the largest while it is wide range in the shape of the flare and is made to generate in 
inside Since he is trying for a processed fluid to pass, processing of a processed fluid can be 
ensured. Furthermore, it is a discharge field (A) about a processing member (23). Since he is 
trying to pass a processing member (23) when it arranges to inside and processed air passes 
through the inside of plasma space, while acting on the processed component by which uptake of 
the plasma is carried out to the processed component and adsorbent in air, it will act also on a 
catalyst and processing of a processed fluid is performed by the synergistic effect of the plasma 
and a catalyst. Especially, it is a discharge field (A). Since the processing member (23) is 
arranged into the portion of the counterelectrode approach in which the plasma spreads most in 
inside, this effect can be ensured. The above thing to equipment (1) Processability ability is fully 
raised. 

[0095] - others — when using a manganese system catalyst as an example of use-(Example 1) 
catalyst of a catalyst, it is good in a catalyst component to make Mn, Mn02, or Mn 203 contain 
below 40 mass % more than 30 mass %. Although this content pinpoints a suitable range, it is 
good among a catalyst component also as what contains Mn, Mn02, or Mn 203 below 60 mass % 
more than 10 mass %. 

[0096] It is the toluene decomposition effectiveness according to this reactor (20) to drawing 6 
to an axis of ordinate Mn02 It is Mn02 so that the graph which took content along the horizontal 
axis may be shown. If it is the catalyst contained below 60 mass % more than 10 mass %, 
comparatively high decomposition effectiveness can be acquired, and it is especially Mn02. If it 
is the catalyst contained below 40 mass % more than 30 mass %, very high decomposition 
effectiveness can be acquired. 

[0097] (Example 2) A processing member (23) may be made to contain the mixture or the 
multiple oxide of a manganic acid ghost, and iron, a cerium, europium, a lanthanum and at least 
one sort of oxide in copper (henceforth a specific oxide) as catalyst material. Moreover, a 
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processing member (23) is good for the presentation ratio of Mn oxide in catalyst material to set 
up so that it may be 50% or less and the presentation ratio of a specific oxide may become the 
50 remaining% or less 80% or more 20% or more. Furthermore, it is good for catalyst material to 
include two or more kinds of manganic acid ghosts from which the oxidation number is different, 
such as Mn02 and Mn 203. 

[0098] When using what consists of manganese, iron, and a cerium as this catalyst, a catalyst is 
the following, and can be made and prepared. That is, first, the aqueous solution of manganese 
nitrate 6 hydrate is prepared as a manganese compound, and cerium-nitrate 6 hydrate as a 
cerium compound is added to this, and further, iron nitrate 9 hydrate is added as an iron 
compound, and it considers as A liquid. On the other hand, B liquid with which water comes to 
melt an alkali compound is produced as a precipitate reagent. And a coprecipitate is generated 
by slushing A liquid, agitating B liquid. Then, aging of 1 hour is performed, the above-mentioned 
coprecipitate is washed and dried, by calcinating for 5 hours at the temperature of 500 degrees 
C in air, the catalyst which consists of manganese, iron, and a cerium can be acquired, and this 
can be used for a honeycomb-like processing member (23). 

[0099] It sets in the configuration which uses this catalyst, and the above-mentioned processed 
air is a discharge field (A). The harmful matter and odorant which were activated by the 
operation of streamer discharge when it passed, and were similarly activated on the catalyst of a 
processing member (23), and active species react efficiently, and carry out decomposition 
removal of such material. For this reason, the harmful matter and odorant in air are quickly 
disassembled by the synergistic effect of the plasma and a catalyst. 

[0100] Specifically, Mn oxide contained in the catalyst decomposes into oxygen and active 
oxygen the ozone generated by discharge. This active oxygen oxidizes and decomposes the 
injurious ingredient and odor component of processed air into a harmless component or a no 
odor component. Moreover, various active species including the active oxygen obtained by 
decomposition of ozone, such as radicals, such as a hydroxy radical, and an excitation oxygen- 
content child (active oxygen), an excitation nitrogen content child, an excitation water molecule, 
are adsorbed by the surface of the above-mentioned specific oxide and the interface of Mn 
oxide and a specific oxide which are included in a processing member (23) with active species. 
For this reason, on the surface of a catalyst, active species with high activity will exist mostly as 
an active group, and the injurious ingredient and odor component in processed air will be 
decomposed into a high speed. 

[0101] Thus, if the catalyst containing mixture or a multiple oxide with the iron which is a 
manganic acid ghost and the above-mentioned specific oxide, a cerium, europium, a lanthanum, 
and at least one sort of oxides of the copper is used, it is used effective in the processing at the 
time of the various active species generated by the low-temperature plasma performing air 
cleaning, and the chemical reaction at the time of processing processed air can be promoted by 
leaps and bounds. Therefore, since the throughput of a plasma catalytic-reaction machine (20) 
can be heightened, it is an air cleaner (1). The capacity to carry out can also be heightened. 
[0102] Moreover, among catalyst material, since Mn oxide and other specific oxides distribute, it 
is made detailed and the specific surface area of a catalyst increases by setting up the 
presentation ratio of Mn oxide to 50% or less 20% or more, the interface of Mn oxide and a 
specific oxide increases and a catalyst adsorbs more active species. Furthermore, since it is 
effective in Mn oxide and a specific oxide making it detailed, and the specific surface area of a 
catalyst increasing also by preparing the catalyst containing Mn oxide and a specific oxide with a 
coprecipitation method, the interface of Mn oxide and a specific oxide will increase, many active 
species can be adsorbed, and activity improves further. 

[0103] Moreover, it is Mn02 by preparing a catalyst with a coprecipitation method. Since the 
manganic acid ghost from which the oxidation numbers, such as Mn 203, differ in addition will 
also be contained in a catalyst and can use many kinds of active species by the time of 
processing, activity improves further. Furthermore, since many multiple oxides to the interface of 
Mn oxide and a specific oxide of Mn oxide and a specific oxide are especially generated by 
preparing a catalyst with a coprecipitation method, Mn oxide (Mn02, Mn 203) and a specific 
oxide (Fe2 03 and Ce02) can also obtain the multiple oxide (MnCeFe 204) with which the 
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oxidation numbers differ, and can use more kinds of active species. 

[0104] Moreover, Ce02 which is the oxide when a cerium is used as material other than 
manganese Since it has oxygen occlusion capacity, the amount of the oxygen with which a 
reaction can be presented on a catalyst increases. For this reason, the activity of reaction time 
is raised compared with the case where Ce is not used. Furthermore, since a nearby kind many 
of active species can be used by the case where europium, a lanthanum, or copper is added, 
activity becomes still higher, and a reaction can be promoted. 

[0105] And the throughput of equipment can be heightened more by combining these catalysts 

with the streamer discharge which it is wide range and is generated. 

[0106] 

[The gestalt 2 of implementation of invention] The above-mentioned operation gestalt 1 is an air 
cleaner (1) which processes the odor component or injurious ingredient in processed air by 
oxidative degradation etc., and purifies air using the plasma reactor (20) which combined the 
catalyst and the adsorbent with the low-temperature plasma generated by streamer discharge. It 
is the nitrogen-oxides purifying facility (2) to which this plasma reactor (20) processes the 
nitrogen oxides in processed gas by reduction decomposition etc. although constituted. It is also 
applicable. In this case, the thing suitable for processing of nitrogen oxides is selected by the 
catalyst from the elements explained with the operation gestalt 1. 

[0107] In drawin g 7 , it is a nitrogen-oxides purifying facility (2). Cross-section structure is 
shown typically, this example — electrode (21 22) the same configuration as the operation 
gestalt 1 — it is ( drawing 2 - drawing 4 ) — the 1st electrode (21) — a tip angle (theta) — 60 
degrees (or 30 degrees or more 90 degrees or less, preferably 60 degrees or more 90 degrees or 
less) needle electrode (21c) Electrode board (21b) from — it is constituted. Moreover, the 2nd 
electrode (22) consists of an electrode board, and it is the electrode board (21b) of the 1st 
electrode (21). The 2nd electrode (22) is much openings (21 d, 22a), respectively. It has. 
[0108] This nitrogen-oxides purifying facility (2) A gas inlet (it is equivalent to the air suction 
port of the operation gestalt 1) (15) and gas exhaust (similarly it is equivalent to an air port) (16) 
counter, and are established in the side wall of the pair of casing (10), and the dust collection 
filter (1 1) is arranged along the gas inlet (15) in casing (10). Moreover, the plasma reactor (20) 
has the structure where the processing member (23) of the shape of a honeycomb which 
supported catalyst material and an adsorbent between the 1st electrode (21) and the 2nd 
electrode (22) has been arranged like ****. 

[0109] This equipment (2) The fan is not prepared in casing (10). and this equipment (2) **** — 
doubling the sense of the above-mentioned gas inlet (15) and gas exhaust (16) with the passage 
of the processed gas which contains nitrogen oxides as a processed component, and arranging 
casing (10) — processed gas — discharge field (A) He is trying to pass. 
[0110] This nitrogen-oxides purifying facility (2) Discharge field the processed gas which 
contains nitrogen oxides then is introduced in casing (10) from a gas inlet (15), and according to 
streamer discharge (A) It passes. Therefore, processed gas is plasma-ized, when the active 
species generated in that case passes a processing member (23), it is excited further, and 
nitrogen oxides are returned to nitrogen gas. 

[011 1] Also in this operation gestalt 2, since he is trying to generate streamer discharge in the 
large range by specifying the tip angle (theta) of the 1st electrode (21), the low-temperature 
plasma is wide range, and is generated, and it acts to the catalyst and adsorbent of processed 
gas and a processing member effectively, therefore — since the chemical reaction at the time of 
processing processed gas can be promoted by leaps and bounds — the throughput of a plasma 
reactor (20) — it can raise — nitrogen-oxides purifying facility (2) ****** — while also being 
able to heighten capacity, since a steep pulse voltage is not needed, a miniaturization and cost 
cut of equipment can be enabled. 

[0112] - The modification-(modification 1) above-mentioned implementation gestalt 2 of the 
operation gestalt 2 is a nitrogen-oxides purifying facility (2) about the plasma reactor (20) using 
the low-temperature plasma by streamer discharge. Although it is the applied example, this 
plasma reactor (20) is a combustion-gas purifying facility (3). It is also applicable. Combustion- 
gas purifying facility (3) While processing the nitrogen oxides in a combustion gas by reduction 
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decomposition etc., an unburnt fuel and a hydrocarbon are processed by oxidative degradation 
etc. In this case, the thing suitable for oxidation of reduction of nitrogen oxides, an unburnt fuel, 
and a hydrocarbon is selected by the catalyst from the catalyst material explained with the 
operation gestalt 1. 

[0113] This combustion-gas purifying facility (3) A configuration is the above-mentioned 
nitrogen-oxides purifying facility (2). It is shown in drawing 7 , and a configuration is the same 
and only the candidates for application differ. For this reason, combustion-gas purifying facility 
(3) Although the concrete explanation about a configuration is omitted It also sets to this 
equipment (3) and is the tip section (21a) of the 1st electrode (21). Since it is wide range, 
streamer discharge is caused and it enables it to generate the low-temperature plasma in the 
large range by specifying a configuration (tip angle (theta)) Sufficient processability ability to 
processed gas can be obtained enabling a miniaturization and cost cut of equipment. 
[0114] (Modification 2) The plasma reactor (20) of this invention is an air cleaner (1). A nitrogen- 
oxides purifying facility (2) and combustion-gas purifying facility (3) Otherwise, it is a dioxin 
cracking unit (4). It is applicable. A dioxin cracking unit (4) processes the dioxin in a combustion 
gas by oxidative degradation etc. In this case, the thing suitable for the oxidative degradation of 
dioxin is adopted as a catalyst out of the catalyst material explained with the operation gestalt 1. 

[0115] this dioxin cracking unit (4) Two electrodes (21 22) a configuration — including — 
nitrogen-oxides purifying facility (2) etc. — it can consider as the same equipment configuration. 
This dioxin cracking unit (4) It also sets and is the tip section (21a) of the 1st electrode (21). It is 
wide range by specifying a configuration, and the high processability ability to processed gas can 
be obtained, using effectively the active species generated by the low-temperature plasma, 
realizing a miniaturization and cost cut of equipment, since streamer discharge is caused and he 
is trying to extend the generation field of the low-temperature plasma. 

[0116] (Modification 3) The plasma reactor (20) of this invention is an air cleaner (1) further. 
Nitrogen-oxides purifying facility (2) Combustion-gas purifying facility (3) And dioxin cracking 
unit (4) Otherwise, it is a chlorofluocarbon cracking unit (5). It is also applicable. 
Chlorofluocarbon cracking unit (5) It is a discharge means (21 22) about chlorofluocarbon. 
Discharge field (A) And this chlorofluocarbon is disassembled by passing a processing member 
(23). In this case, the thing suitable for disassembly of chlorofluocarbon is adopted as a catalyst 
out of the catalyst material explained with the operation gestalt 1. 

[0117] this chlorofluocarbon cracking unit (5) Two electrodes (21 22) a configuration — including 
— nitrogen-oxides purifying facility (2) etc. — it can consider as the same equipment 
configuration. And this chlorofluocarbon cracking unit (5) It also set and be the tip section (21a) 
of the 1st electrode (21). It be wide range by specifying a configuration, and the high 
processability ability to processed gas can be obtain, using effectively the active species 
generate by the low-temperature plasma, realizing a miniaturization and cost cut of equipment, 
since streamer discharge be cause and he be trying to extend the generation field of the low- 
temperature plasma. 
[0118] 

[Example] Next, an example is explained based on the experiment which followed the 
processability ability of the processed fluid of a plasma reactor (20). First, in this example, it 
considered as the configuration which supports this to the processing member (23) of a 
honeycomb base material (23a) using what contains a cerium in a catalyst in addition to 
manganese and iron (it prepares with a coprecipitation method). In addition, each presentation 
ratio of the manganese in this catalyst, iron, and a cerium was 30%, 60%, and 10%, respectively. 
[0119] The experimental device constituted as the reaction section showed drawing 8 was used 
for the experiment Setting to this equipment, the 1st electrode (21) is a needle electrode (21c) 
of brass with a diameter [ of 2mm ], and a length of 8mm. Three are horizontally arranged at 
intervals of 17.5mm, and it is each needle electrode (21c). It considered as the configuration 
which has arranged the train to two steps perpendicularly at intervals of 20mm. Moreover, 
61mmx80mm stainless steel mesh material was used for the 2nd electrode (22). And distance of 
the 1st electrode (21) and the 2nd electrode (22) is set to 22mm, and it is a needle electrode 
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(21c). It has arranged so that the 2nd electrode (22) of stainless steel mesh material may 
become a right angle, and it considered as the configuration which impresses the direct-current 
high voltage (20Kv). 

[0120] Moreover, it arranges so that what supported the above-mentioned catalyst to the 
honeycomb-like processing [ in which thickness is 10mm ] member (23) may be stuck to the 2nd 
electrode (22) between the 1st electrode (21) and the 2nd electrode (22), and it is a needle 
electrode (21c). The gap of a tip and a processing member (23) was set as 12mm. As the above- 
mentioned operation gestalt 1 explained, it is a needle electrode (21c). The tip should be shaved 
by the 60-degree cutting angle, and a tip shall have a radius of circle as an R configuration of 
0.5mm. 

[0121] the streamer discharge generated in the above equipment configuration — each needle 
electrode (21c) of the 1st electrode (21) from — it was what spread in the shape of the flare 
toward the 2nd electrode (22) ( drawing 2 , drawing 5 ), and when the conventional streamer 
discharge used a direct current and an alternating current, the wide range [ very ] and generated 
result was obtained to generating only in the field of the shape of a thin pillar. And mixed gas 
with the air containing toluene 100ppm was introduced with three kinds of space velocity 
(1000h-1, 2000h-1, 5000h-1), the magnitude of attenuation of the reactant whe n impressing the 
direct-current high voltage of 20Kv and the augend of a product were measured, respectively, 
and the oxidative degradation property (processing property) over odorant was investigated. 
[0122] According to this example, it turns out that very high decomposition effectiveness is 
acquired as the measurement result is shown in the graph of drawing 9 . Decomposition 
effectiveness is very excellent when space velocity is especially set to 1000h-1. Thus, direct 
current voltage is used for a power supply in this example, and, moreover, it is a needle 
electrode (21c). In spite of having considered as the structure arranged in the comparatively 
**** condition, the outstanding decomposition effectiveness was able to obtain. This shows that 
the low-temperature plasma will be wide range, and will be generated, and an operation of the 
plasma is raised by it by specifying the tip angle (theta) of the 1st electrode (21). 
[0123] in addition, instead of the above-mentioned catalyst as a catalyst conventionally used 
combining the low-temperature plasma The place which investigated the damping property of a 
reactant including platinum and aluminum on the conditions same also about the thing using the 
platinum system catalyst of marketing whose presentation ratios of platinum and aluminum are 
0.5% and 99.5%, respectively as the above, It was checked that the catalyst of the above- 
mentioned example has high decomposition effectiveness as compared with the comparison 
catalyst which is a catalyst conventionally, and the activity is very high. 

[0124] For this reason, when the catalyst of the above-mentioned example is used, the chemical 
reaction at the time of processing a processed fluid in a plasma catalytic-reaction machine (20) 
is promoted, and it turns out that processability ability is raised sharply. 
[0125] 

[The gestalt 3 of implementation of invention] Drawin g 10 and drawin g 1 1 show the internal 
configuration of the plasma reactor (20) concerning the operation gestalt 3. It is approached and 
arranged so that the 1st six electrode (21) may make two groups at a time and may counter 
mutually in the space surrounded in this plasma reactor (20) with the insulating wall (25) of four 
sheets which consists of insulating materials, such as an insulator, needle electrode (21c) of one 
1st electrode (21) Substrate (21b) of the 1st electrode (21) of another side Formed insertion 
hole (21 e) from — it is made to project 

[0126] Specifically, the above-mentioned 1st electrode group is a substrate (21b). Make the 1st 
two electrode (21) with which the needle electrode was fixed counter mutually, a spacer (29) is 
made to intervene between them, and it is the screwhole (29a). The above-mentioned substrate 
(21b) Pore (21g) It is attached in parallel by making a screw (30) screw, moreover, the above- 
mentioned needle electrode (21c) it fixes to a base member (31) — having — lobe (31a) of this 
base member (31) end face Substrate (21b) Pore (21f) inserting — closing — substrate (21b) it 
is fixed — **** (refer to draw ing 12 (a)) — a base member (31) end face — screwhole (31b) 
puncturing — a screw (32) — substrate (21b) Pore (21 h) from — screw hole (31b) making it 
screw — needle electrode (21c) Substrate (21b) You may make it fix ( drawing 12 (b)). 
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[0127] Moreover, the 2nd four electrode (22) is arranged so that the above-mentioned 1st 
electrode group may be inserted in the above-mentioned plasma reactor (20), a processing 
member (23) is fixed to both sides of the 2nd two electrode (22) of middle with a bolt (26), 
respectively, and the processing member (23) is being fixed to the inside of the 2nd two 
electrode (22) of both ends with the bolt (26). In addition, the secondary terminal with which (27) 
was prepared in the 1st electrode (21) upper limit, and (28) are the earth terminals formed in the 
2nd electrode (22) lower limit among drawin g 10 . 

[0128] Edge by the side of the 2nd electrode [ in / like / in this operation gestalt 3 / the 
operation gestalt 1 / the 1st electrode (21) ] (21a) Although a tip angle (theta) is 30 degrees or 
more 90 degrees or less Besides this, he is the needlelike effective length of the 1st electrode 
(21) of the above, i.e., a needle electrode, (21c). The radius of curvature (R) at the effective 
length (L) and the tip of the 1st electrode (21) is set as a specific range. Further These, inter- 
electrode distance (gap) (G), and needle electrode (21c) It is characterized by carrying out 
numerical specification of the relation with a diameter (D). And glow discharge and a spark are 
lost and it enables it to make streamer discharge occur stably by this. Therefore, by using this 
for an air cleaner, it can continue and the high purification engine performance can be 
demonstrated at a long period of time. 

[0129] Specifically, it is the needle electrode (21c) of the 1st electrode (21). The effective length 
(L) is set as 4mm or more 30mm or less. 

[0130] The radius of curvature (R) at the tip of the 1st electrode (21) is set as 0.1mm or more 
0.7mm or less. 

[0131] Needle electrode of the 1st electrode (21) (21c) The ratio (L/G) with inter-electrode 
distance (G) is set or less [ 0.2 or more ] to 1.5 with the effective length (L). Here, inter- 
electrode distance (G) is the needle electrode (21c) of the 1st electrode (21). It is the thing of 
the distance of a tip and a processing member (23) (refer to drawin g 1 1 ). 
[0132] Needle electrode of the 1st electrode (21) (21c) The effective length (L) and needle 
electrode (21c) The ratio (ratio of length to diameter) with a diameter (D) is set or less [ 2 or 
more ] to 15. 

[0133] The radius of curvature (R) at the tip of the 1st electrode (21) and a ratio (R/G) with 
inter-electrode distance (G) are set or less [ 0.005 or more ] to 0.035. 

[0134] The radius of curvature (R) and needle electrode (21c) at the tip of the 1st electrode (21) 
The ratio (R/D) with a diameter (D) is set or less [ 0.05 or more ] to 0.35. 

[0135] Needle electrode of the 1st electrode (21) (21c) The relation between the effective length 
(L), and inter-electrode distance (G) and the tip angle (theta) of the 1st electrode (21) is set up 
so that 1 .2 or less degree type or more theta= 0.25 L/G may be filled. 

[0136] needle electrode (21c) of the 1st electrode (21) the relation between the effective length 
(L) and the tip angle (theta) of the 1st electrode (21) — a degree type — it has set up so that 
less than [ more than L/theta =5 24 ] may be filled. 

[0137] It is to have set up as mentioned above in the thing based on the data shown in a 
following table 1 and a following table 2, and it tells that this data can attain stabilization of 
streamer discharge by the above-mentioned numerical specification. When the tip angle (theta) 
of the 1st electrode (21) is 60 degrees especially, it is the needle electrode (21c) of the 1st 
electrode (21). Even if the effective length's (L)'s manufacture precision is bad, when the 
manufacture precision of the radius of curvature (R) at the tip of the 1st electrode (21) can be 
secured, it turns out that a streamer can be generated stably. For example, what is necessary is 
just to set up the radius of curvature (R) at the tip of the 1st electrode (21) near 0.25mm. 
Moreover, if the tip angle (theta) of the 1st electrode (21) is made into 80 degrees, even if the 
manufacture precision of the radius of curvature (R) at the tip of the 1st electrode (21) is bad, it 
is the needle electrode (21c) of the 1st electrode (21). When the effective length's (L)'s 
manufacture precision can be secured, it turns out that a streamer can be generated stably. For 
example, needle electrode (21c) What is necessary is just to set up the effective length (L) near 
8.5mm. 

[0138] In addition, the data of a table 1 and a table 2 is a needle electrode (21c) to 20mm about 
inter-electrode distance (G). A diameter (D) is obtained under the conditions set as 2mm, 
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respectively. Moreover, a streamer generates O mark stably among a table 1 and a table 2, and it 

expresses that a plasma production field is large. O Although the mark generates a streamer 

stably, a plasma production field expresses a narrow thing compared with O mark. Although ** 

mark generates a streamer, an unstable thing is expressed compared with O mark or O mark. It 

means that a streamer does not generate x mark. 

[0139] 
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[0140] 

[A table 2] 
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[0141] 

[The gestalt of operation of others of invention] This invention is good also as following 
configurations about the above-mentioned operation gestalt. 

[0142] For example, discharge field formed between the 1st electrode (21) and the 2nd electrode 

(22) with the above-mentioned operation gestalt 1 in the processing member (23) which has 
catalyst material and an adsorbent (A) Although arranged near the 2nd electrode (22) in inside A 
processing member (23) is a discharge field (A), as an imaginary line shows to d rawing 2 . You 
may arrange near the 2nd electrode (22) by the downstream. Moreover, a processing member 

(23) may be made the arrangement separated from the 2nd electrode (22) a little, and if the 
location is the range where the plasma acts, the effect by this processing member (23) can be 
acquired. 

[0143] Moreover, it is a discharge field (A) instead of a honeycomb-like processing member (23) 
about what filled up the permeability container etc. with the catalyst particle or the adsorbent 
particle. You may arrange to inside or its downstream. Even if such, the same effect as the 
above can be acquired. 

[0144] moreover — each above-mentioned operation gestalt — a plasma reactor (20) — air 
cleaner (1) Nitrogen-oxides purifying facility (2) And combustion-gas purifying facility (3) etc. — 
although the applied example was explained, this plasma reactor (20) can be applied to other 
equipments which process processed fluids, such as a conditioner and a bio-type waste disposer 

[0145] Furthermore, with the above-mentioned operation gestalt, although it is made to perform 
an operation of a catalyst and an operation of an adsorbent by one processing member (23), the 
2nd processing member which acts as the 1st processing member and adsorption material which 
acts as a catalyst may be arranged separately, and only one of these may be arranged to the 
inside of a discharge field, or its downstream. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Draw ing 1] It is structural drawing of the air cleaner equipped with the plasma reactor 
concerning the operation gestalt 1 of this invention. 

[ Drawin g 2] It is the cross section showing typically the configuration of the plasma reactor in 
the air cleaner of drawing 1 . 

[ Drawin g 3] It is the perspective diagram showing typically the configuration of the plasma 
reactor in the air cleaner of drawing 1 . 

[ Drawin g 4] It is the partial enlarged view of a needle electrode. 
[Drawin g 5] It is the discharge state diagram of streamer discharge. 

[ Drawin g 6] It is the graph which shows the toluene decomposition effectiveness of a manganese 
system catalyst. 

[Drawing 7] It is drawing showing typically the configuration of the nitrogen-oxides purifying 
facility concerning the operation gestalt 2. 

[ Drawin g 8] It is the outline block diagram of the experimental device in an example. 
[Drawing 9] It is the graph which shows the experimental result of an example. 
[Drawing 10] It is the block diagram of the plasma reactor concerning the operation gestalt 3. 
[Drawing 1 1] It is the block diagram of the polar zone. 

[Drawing 12] (a) and (b) are explanatory drawings explaining how to the substrate of a needle 
electrode to attach, respectively. 
[Description of Notations] 

(1) Air cleaner 

(2) Nitrogen-oxides purifying facility 

(3) Combustion-gas purifying facility 

(4) Dioxin cracking unit 

(5) Chlorofluocarbon cracking unit 

(10) Casing 

(11) Dust collection filter 

(12) Centrifugal fan 

(15) Air suction port (gas inlet) 

(16) Air port (gas exhaust) 

(20) Plasma reactor 

(21) The 1st electrode (discharge electrode) 

(22) The 2nd electrode (counterelectrode) 

(23) Processing member 

(24) High voltage power supply 



[Translation done.] 
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± 3 0 ron^TC** C 4 tuft 4 T * 13*38 l *> 6 5© 

[»#S7 ] m ! sg(2i;^©S$4^5i (R o . 

1 wsnlXb 0 - 7 rafcTFT?* * C 4 *#» 4 T 1 

[lit*::® 8 ] m 1 TO<n)©4H&!»«(L)4*gH 
8MB(G)4©JttL/G)3>iO. 2«±1. 5«IT-C*& 

c4S!S^4-r*sji*^ 1 &>67©om* i ia^©v 

[■ft* 9 ] m 1 «&(2l)©tf^9ISUK<L)4«©tt 
8(D )4©it<L/D >*2 Oh 1 5 WTrabiC 
&t?Z$mm 1*6 8 «H>TA* 1 l3$S©^'-7 X-s-ja 
ISB. 

[ ibj^j® i o ) m\ mm cziKUKDMueac r ) 4 « 

aWBBE(G)4©H;(R/G)J»0 - 0 0 5 ULtO - 0 3 

5 wtt* *c 4*^m4 r ^sn^ 1*69 ©t, »rn 
* i ?aw©v7 x-^jaiss. 

i i ; mi mm <2i>.4£i8©iS^&< r ) 4 

3H 1 S&<2l>©ttS(D)4©ifc<R/D>*0 . 0 5«± 
0 . 3 5 fclT C** C 4 *4«t 4 f * Sfc&R 1 * 6 ! 0 

©<,>-rft* i Bs&oT^x-rsiss, 

[ lg*3i ! 2 J Ml <2l>©£H*1lp&g (L )4Sffi 
■EMB(G)4IH 1 «S(2l)©Sfc«ftSE<e >4©n«&ftX 

L/G0 = O. 2 5fcLkl. 2fc'.T 
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4?:^4f -Slg^Jf 1 3>6 1 1 ©«,»m* 

na^©-7'7X-?js:fSs. 

[£tf3g 13] Ml ff&(2l)©*H*Xttft(L )4M 1 
mm (2D©£m Aft < 0 ) 4 ©MI|hW$£ 
L/£ = 5fcLt2 4li'.T 

fci^/cf C 4 ?:4*^4^-*ig*S i 3*6 1 2 ©i»m*» 
1 lalJt©'?" 7 X-?KeSS. 

[ig*js i 4 } M2«t0(22)*, ^^e?^©jtaf 

4IP§Dg8(22a) £<§;iTV>£C4^ii&4^*ig3fcigl 
io *6 1 3 ©t'Ttt* 1 SfiSt©:^ X?SJ&ai 0 

[lg#Jg 1 5 ] t^Sljt^^SAe-r^fe©©^!!^ 

(rot**.. tt«a^t(23)^. ariss(2D4in2s 
S(22)©n s fci*-e©TasM*cies3 c c 4 

Qfe4'T^aS*re 1 *6 1 4©^m*- 1 m$fi>?vX^ 
[Ig*JS 1 6 ] «aatftt<23>*. * 1 flStt<21)4»2 

§s« (22)©sa-c . ^m 2 mm (22)©jaf^ci:ffig5 nt t « 

«C4*tttit4-r&tt«qi 1 5G«K>^?X7Sl£B. 

[iiJKW 1 7 J «iai^5H<23)Ai > ^^S?t#{C*jT4 
20 «RMIfMI«: fl^ 4 C 4 4 T -2> »* 

J5fl 55?ii*l 6KflS©^7X^^!ic-f§o 

[lg*ra i 8 ] B^gigjgdJ, P t . P d , N i . I 
r. Rh, Co. Os, Ru, Fe. Re, Tc. M 
n. A«, As. Cu, W. Mo, Cr©^fe©ri- l w< 
4fc lfBft^-Cl»*C4*Wlt4 , r4SII*flH 7SaS35 
©^^X^^StB. 

[iB*E 1 9 J ^^ig*, -?>*f>3M&l&!>s 1 0 « 

^ig^js i 7 ie«w>"^ 7 x?stss. 
30 [lg*ra2 0] JSH&BjSt4», -^>3tf>a«!)tt<i*J3 0B 
S%W±4 0SI«««TSW3nTC»*<: 4*4»«4'T 
•^Ig^fll 9l2^©7-5'X-?fRj^S. 
[lg*«2 1 J 3^^5M<23)3», «lsiig?e4U-C > ^ 

>. SO*J|i©5 *;©^w < 4 1 «©|»{fcJ854©S'&®> 
*/c**t»^8Mb«*aW0t:i**C 4 €4*1114^*1** 

si 7ga$s©^*7X^jg:*tB 0 

tlg>f?3I2 2 J M^^*©^ >*/>B(fc*©|iflJUfc 

40 2 1 13$S©'7'7 X^JfxJSB. 

[lg*S2 3] a*il«JH<23)A4, Bfc#foR4tXC, it 

fO»©si5f*i*»fas(©-7i'#>awktd<:^ , c< ( »*c 

4 ^#84 4 -5-41^3® 2 1 *fei*2 2law©'7^X^JS: 
[|g*3f2 4] tmffiiWrt. ft 

4-r^is^ i 5*62 3©i'Tn&> i iass©7*^x-7 
[ig*jf 2 5 1 &i\m.f? vsti 

50 -te'+WK ^JU^'+^r, 7j'M 



3 

[ 1S*3S 2 6 ] S#*JS 1 & $> 2 5 <ZH 1 I2$S<£> 

7^x^J5Jfcil<2o>i, 

g§^^ X^SOtU (20)A*ftS[*CCJRfffc3 ft 4 ir - y (1 

0)££<ix, 

(21.22) OfttS^CA^.^iljiBS^^CitC^f), 
[000 1] 

[£9K>Jjre4ttifia»1 *jffeflit. * ^ 

»»<t-SEB<fct£|»U mc. *«tcj:4tt»:?*;*-** 
[ 0 0 0 2 3 

[ fi£*<E>ixf*i J ffiX J; 0 . fifi? ? b fc7 " ^ 

«fi«Kflffl3nt^4, -15 5 

2 4 9^£f8®U<^B^9 - 8 6 9-S?£lfcta*. gr«« 

&Te* r y 11:77X7^^1. <-cr> 
CT£tvct*4, 

[ 0 0 0 3 ] combat?* I s 'J -^3&S^Cfi, s 30 

*4. sfcs««. aftmatc^^Kjasn*^ <- 

ft«fr^ttA^Ml*M«re*4 0 C©fc», ±K suite: 
4, 

[ 0 0 0 4 ] 

[*?ft^Kftt/J: J >t'*'*BBH] -blSwsTC 40 

I*. 3HfcO*W*S«:*K: U mi Wtt fctt C >fc 
ft. |«^r^tm o 

[ 0 0 0 5 ] CtUCjtfUC. #IMH1*IC^-C©*M 

A«. ^<Jl x©ft*±3»0 ma& 1 0 0 n s feiTfift i 
[ 0 0 0 6 ] C <DM& t b *C It, ®^E^)WF« 50 
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[ 0 0 0 7] l> * 1/ % c <D J: ^ k *>l x«s<z>&<, 
A****)*:* 9. 3xhi«<ft-7tl«^ ate, # 

[ 0 0 0 8 ] *wHt*. c (ox * u?m~^m&x&\$k 

[ 0 0 0 9 ] 

v*^ U T*£*HE ^5Afe^4 7" 7 

S(20)tc fe i * t: . tttKtMIB Qi>CMbWRW«m 1/ fc 
*>OOT'*4o 

[ 0 0 1 0 ] af*ffjtc % *&B&&Vt<3t 1 <0S?i**S 

it. 8ti*^»i*a(2i:.4. m\^mi2iytcnm?<?2> 

S(2l P 22) KfcWMEftEpJiinr* J: 9^tfCt$nfc«jH 
*» <2^) t *fl * , ST 1 «ft (21) & « 2 SS (22) iaMft 

wesMosta^HKiaEdn, mmm (21,22) par- a 

H» - 564, $ 4 C i J: 5 t£«L9'$f* 44491 

* 4 <fc ^ tc^g£^ nfe 7 ^ <20)^HijS i 1/ r 

^4o C<?>v^X^SJtSS(20)it, MllfiQ 

1)^ 4* » 4M 2 *a»J<WSSf.C2la) #i^>« i 0 -C*rt 
Stl. *<D^flflt(9)*i3 0 - W±9 0' «TC^4 

r-^> 9 , ^^sp<!>S5^g^^ ^ ^®cc^ -> -c 1 * ft 
[ 0 0 1 1 ] c <om i «w»i*#acc4d^t:tt, « 1 

(21) 4^ 2 <?Z>CC^^K (24)Aa 6 AMCflE «EHttl 

sr 1 tt(2i)©*ll*&!ii2«S(»)*ri»*r- i?*^ 

i*^T4 C 4 iC ^: 0 % ft* fe^ X^ti<b U T * 
AStV »*r-*lt, W lStt(2i)i*2S«(2D4 

jSJST4o -t-o % c, «ri«ft(2iw>sfe«ft*(e)t±fi 

Oft«»Htc1»*oi:^4ft:», WM*7- ?3WC8HKi 
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1 aft(2i>rt^lS2aft<22>cciai:^-c:7 urftieji^ 

[ 0 0 12] * te,. **W*WGfcJ|l2©JI?fc^«<*. 
±15^ 1 ©jg&^-JgfcH^-S ^ X-?SltS(20){C4<Sl^ 

[ 0 0 131C ©J: l 4KS(2i)©3l3BA&cd >4 

6 0* ELh9 0' trFtCT-Si, MJ-7ftg 

[ 0 0 14] * fe, *&9i;WttCft:J|I 3©JB&?®(*, 10 
±13^2 ©i?j*3M£tc:<£.2> ^ X-7^!tS (20><<: isl > 
X. KiSft<21)€>^ftgfC©)*^Pfl9tC6 0* "t'-fc 

[ 0 0 15] C ©J: ^(CJU 1 «S(2i)©^BAS(0 
^HflKeO* tCf-Sxt. Ill 1 aftGl)©^*^^ 

(L )<DMmMC3»« < r t . mi aft <2i>^©ia4s^ 

STeWIC #fe*T & C <t «C# 
[ 0 0 16] * fc, -4s^^SilV?<:^4©«^^i*. 

x. ^ise<2i)©^ft^c&>As*g^ecao* r* 

[ 0 0 1 7 ] C ©J: 5 cc^ i aft C2D©^ftAeK(0 
30MMC8O* « 1 aft<2l};&$£©lS3**S 

(R )<oitmME#B < r . * i mm <2i)©dH&t$Mt 
CD©ISfNtg* 5 ?i«r'**iS'&(C4*. 

CO 0 18] *#^^l>fcJ|l5©*?fc*«W:. 
±1291 1 jfr&HWflH'm* 1 ©m^figccfii* •/t' X 
^SifcS (20)i<: *si * r . us l aft (2i)©;te$£a*JSffitfcK: 30 

tfe^fROT^x-rsftBczoycii, m isg(2i>©^aa 

[ 0 0 19] C©»5©#?ifc*R"Ctt. a 1 aft(2l>© 

[ o o 2 o ] me/>-^m i 3 ©assess*, a i 

aft <2l)©^S|l#©;fc;s , 3 &Kt*&S»©ffi« 

^ii^i*ifl*©s5atc:sKE:L.fcfc©-c*»j, cn<cj:n 40 

[ 0 0 2 1 ] o* 0 . *gwHftofcjn e omik^m 
it. ±mn 1 *>m 5 ©<< »rn*» 1 ©si?i?i#i$K v 

7 X-?J*J£S<20)fc: fe l >-c. Ml aft <21>©£l j7^'3i^: 
(L)5^4w^3 0midKT-C**Ctt4Wit L-'Ct,- 

c 0 0 2 2]* tc. *amim o tern 7 ©*efcf*8(t, so 
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±szm 1 *^^6©t'-rn«' 1 o>mik^ma&z x 

(20)<£ fct, > T . * 1 ^ <?l)£ttG>ft*¥a 
(R}#0. lmOhO. 7 ra*TFr&£ 

[0023] *?c -^§m^^rcmso>m^mt, 
±szm \*>z>m"! ©t,'T***> 1 ©js§?*f^Btcn$£ 

(20)tc ^t,- x , sk 1 aft <2i>©§* t^ea a c l > 

£aftlS1i£gt<G}t©it<L/G>;!*0. 2J£JLtl. 5fc» 

r. r@fttaig^(G)j ffttni 5ta>9«!atf 

tt{23)3»a 1 «ifi< (21) i. 2 aft (22 >©RgK£.g $ *l 
-C<,^ii"&(Ci*. M 1 a®<21):&Si&^Bt't<23><i.© 

SEI^^^lx. ±ia4AjSg|iH(23>^c^^tc:i*. Ml 

mm <2i>£sg<i; m 2 aft<22 >4 ©rem**** ^> *>© 

1 0 0 2 4] * fc, -*|feW*^Ofe^9©S?^lg(*, 
±13!^ 1 *&!|l84H'?h* 1 <DJRft*S«H»-S^^X 
^JSSt-S(20){<:46^-C, id 1 aft(2i)©^^ft(L> 
i * ©its (D ) i©tfc (L / D 2 W± 1 5 KiT'C* -S> 

[ 0 0 2 5]* fc, *|fe?S*^L',feSS 1 0©^?s^S 

1 1 . ±saa 1 *> 9 ©<, »rn^ 1 ©»?^^k« -7" 
5- x-?jgiSS(2o>(<:4}t''C . a 1 aft (2D^©fi*$- 

«S<R )<taftraiSSil(G)i©i:fc(R/G)3!iS0 - 0 0 5 « 
±0. 0 3 5tiT-C*4C£^«Silt:^4, 
[ 0 0 2 6]* fc, ^A^«4iOfeHI 1 1 ©Srs^K 

it. ±szn i frhm i o©<,^n^ 1 <Dm&m%.vzi&z> 

~7 7 X^JSlEfg (20)CC in, »C, Ml aft (21).^©fl^ 
#fl(R)<!;^ 1 aft(21)©*S(D) < L©tfc(R/D)*i 
0 - 0 5 JSLkO . 3 5 t',T'C*5 C i; ^£^4 V'O,* 

[ o 027] * tc, *miamotcWL 1 2©m«^k 
it. ±!S3fr i *-6sr i i ©i^-m** 1 ©^#jfg<<:^^ 

■7"^ X^Jtx^fl (20>OC (, i'C, W ! aft (21>©g+i7;*^J 

s<Diaftiaisst(G)i^ i aft<2i)©;tig^!«(0 > 

i©l?gfiiA^XSC 

L/G^ = 0. 2 5JW_hl. 2WT 
[ 0 0 2 8] * ?c "*^^Sil'/feS 1 3©Kr«^iS 

i*. ±12M i i 2 corn* 1 ©XS^S^ff & 

7 ^ X VjfxlSgi <20)CC , M 1 aft (21>©8tS7J^^» 

*(D4i i aft(2D©^^j^(e 

L/0= 5«±2 4J!i»T 

[ o 029]* fc, *mwy&i:,tcm 1 4 ©m«^k 

t*. ±ISM 1 1 3 Cl'W 1 ©Jg%¥&K#& 

■7-9X^]faIc;fg<20>CCfe(.^C > M2aft(22)*i. tii&M 
?^f*©?ta^--&raP^(22a> «r«i'Ci»*C <t^4*mi 
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[ 0 0 3 0] £ <QW 1 4 ©H¥ft*«Kidl-ri*. tsaaa 
a 1 ««(21>4W2«tt<22)««<3E>*W«(A) 
ar2SS(22)a>KOg»C2?<0 

x-?«Mt bstjfi tc»w?&i>n 2 QzwiMJtt (2 

[0 03 1] *#^*«Sl>fcS8 1 5©JB»*S 

ttM(23>l^ W lSSC21)t»2SSC22>a>Ba^a5.«S 

n£ jR«« (a) * &»=FG6ftfcEBK: u r *> % < ©tag 

J: & 9ML*B« C 4 j*t** £<> 

[ o 0 3 2] c <om i 5 ospg^RK^rti. eatt 

[ 0 0 3 3]* fc, *#W*«l>fc« 1 6 0>*Hfc*R 

■i*. Jjaari 5^^I8^^*v^x^sjcbs<2g)oc 
v>m^\ 2 «« Qiw&mtc&w a ivc t - * c ± * 
[ 0 034] c©» 1 6©*p^*Rft:*i-t:tt. 
§*rct*£> 0 i/fc3»-7tr. t6*HB?*f***, caxc^gwi 30 
C23)*a»r*. 

[ 0 0 3 5 ] Sfc, *ftn*4lGfi:!|I 1 70iB**« 

i*. ±as»i safciisn eoK^JStcctoi^. «b 

tftt (23 J*>, K^»i^^&^«:«»^«M8tta9 

[ 0 0 3 6] c<c» 1 7 *DSHfc*R«:4*t*Ttt. 

aacfti*. flnra (a) cc4Mr*T\ ^^(cjriffJBK: 

[ 0 0 3 7] Sfc, *#feBBS5s»GfcW 1 8 OMfS 
tt. ±1BM 1 7 0«ft^fcff«:/*x^KjftB<2O>cc 

A), Ni U*irjU>, Ir Rh 
(d^A). Co < a , O s (*a^ 
A) , Ru Ol^^A) . Fe (^), Re ( L^O 
A) , T c (f^^-^A), Mn < . A u 

(4> , A p <S> . Cu (M) , W <9>9X9* 
>) , Mo {^'J^f>) , C r (^nA> <*>5*><D^ 
fe<ibia*SXt( ( 'SCi4«i!lil/t:^4. U 50 
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(W*liFe,Oi, MnO* tt*> O0»«tt?a***4 
[ 0 0 3 8] CCD* ! 8©P»ft*«S«CM*'C««Ufe«4 

irk. h v fornix *}^tt&m*<&&&. 

r. cn&^n^j:ott«BfM«:«B < r«is«)fk^ 
si£*«*sft*<Dx\ K«aaM**i«Ai«w*«»a 
fc««««»f:d^aai*c**»d. **fkafc««* 
fbP{BB3ft«. 

[ 0 0 3 9] *3tmff&01tB 1 94>fflft¥R 
li. ±IBM1 ?«>JIS^jai^ff«7 r 9X r -7SS&B(20)(C 

tiffilsfc»2 0 ±ia^ 1 9 0>jB#x*Rec 

ff*^x-^sit» (20)^:4*1^, fttsi^S*. ^>^' 
>*>*ttW 3 0 pa« ± 4 0 WtfcWTSWS ft T 

[ 0 0 4 0 ] ±15^ 19, as 2 0<WBi**Kfc:4*r>T 
I*. ^>^>*^^^^#CCM«u Mn0 2 , a 

fe«Mn a o, a >^>^s-^swa^^i> 

J: 5 «c tr fc» . ^ ^ X-?St£S 00)CD«!Btttt AWft 
a ft:S*M n a O, a t^M^^ftT ^'^> 4 W**3Bte 

<otfc*BasbWBtc*3 < a -> r tite^ffeT^ 

[ o 0 4i] a^c ^ftn#vkcfcin2 i cwb**r 
J*. JtlEM i 7 oc^^f§{<:^^>^"^ X^JSJ£S<20>oc 
toc^C, «£Btt*t(23)^. iWMWtir, 
ft^i, ft, ^L»«?A, a-flt^A, ^ > ^ > . SO' 
HO 5 fecoi^a < i ^> 1 »©Bf b«9 < UT, ft&BTfbfe 

<t<r^> t^sttafctttt^wfktttawo-cc^c 

[ 0 0421 CAW21 ©Bft*««:49t*r, i»*#R 
fife. tKP+t^s^Wi'©^^^ ttfiKX^ 

[ 0 0 4 3] £ OJSUttW:**, KWteS*nt:^4Mn 
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■7'^ X^ tcj: *j -St .'U V £©• 7 S> 

±ta<E#^{t453€>5*ca*>. tAnmitmt^mit^<D 

< & c: l ic v » , yt&mim*<om^$Afr j $>?L% 
[ o 044] £ fc, -4s=ifeBj^(./fc^ 2 2 omik^m 

it. ±13392 1C'«^W<:^^-7"5'X-5'JSIS||<20)^ 
»'C, «s«^3g*<D^ > *T>SSfb{a®^tti*i 2 0 % 

*. 

[0 04 5] c©3»2 2<z>afife*se:*»t'trw. tiftfe 20 
Mn Btf blMMSUOIt 4 2 0 «fci± 5 0 HfilTKIB 
. Unmimt ffifcBlf bfe i b r 

[ o 0 4 6] £ tc, ■*^mtmoitm 2 3 «t>«H*^« 

it. ±12392 1 £ fci*392 ZV>m&&mc$bZ>?7 X^ 

«ta8K>-? > #>gsf fc$??£ SA,r-<, 'ici £4?$ iot 30 

[0 04 7] C<3D^2 3®!S^S<C*S^TI*. MMt>» 
[ 0 0 4 8] £ A;, *#MB*«H>&SI 2 4 4>JB£^R 

t*. ±ia39 i 5$>&»2 3©(,»rna> 1 ©jsm^j&Ktfc 
^^x^sst-SSQoxcfcur, <fflEawt(23)*s. 
aai*«:** *i*t*«sB«^*iB#"r sax- 40 

[ 0 0 4 9] 3 *>td, *^^*sa*L/?cg!2 54>Nfift^« 
it. ±13392 4 7 X^JSl5gK20)tc 

[ 0 0 5 0 ] ±13392 4 . SI 2 5 <D!S*fc*SK*H»T, 



4#B32 0 03-3 8 932 
10 

ic^bxvz/x^icji^mirm^tfti^ que, & 

[0 05 1 ] £?c, *&H#!»l>fcg|I2 6a>j)gift?K 

t*. ±ia3f i 2 5 ©(,>rn*> 1 (om&k^mcifcz, 

7-7 X^SJ^S<20>«r^( < ^C^S< ( ^t^SCC(ig-r fc© 
tT'*-£. C€>^$V7^(t'Jsg<l) it, tg^X^lESQ 
oy-^R^tciR^^n^i-- ^(10>?:^it, c©>-- 
i'l* iffmMZ ttJ83Ba»t * At/C & W£<21 ,22) 
(A) ?:iija$1i*Ci(CJ:f). a^iiaAiSHm* 

<?>^s.i5!5^s ^c**w#.^ -s ^ tcms nr 

[ 0 0 5 2] C C-392 6 «DW^«C«, ^JS^* 
SCH<23)«:«C^C*><7>0C^<,iri*, ltt«K J: *fpffl<>, 

mMM<££&ftmi>&mtx*m&i : ft>ft2> 0 
[ 0 0 5 3 ] 

i^mo^-M) ±ia3& 1 .fcnit, ^ 1 

(21)©^^ )4:±e«0AftlBB < 3 0* W±9 0 

x ) - -?i&mwr.mm x± o ^„ ^uc. c<z>j:^i<:39i 
&ni±£&$6"rz->i)i>xmmtxmx*>H . a ^ h -stSp 

[ 0 0 5 4] 2 ±iafjl 2 ©S^^^CC i: ^> i . 39 1 
Sffi<2D<D^tt&<0 >4 6 0 ' fc'± 9 0 ' WTi-?-^ 

[ 0 0 5 5] £ fc, ±ffi* 3 <DS^^ Igcc i: 5, i . ^ l 

<> . m i s=g<2i:^s©s^*s (R }<rM<mmmm 

[ 0 0 5 6] £ A:. ±133? 4 ©JB^Stc ct * i . 39 1 

x. m\ s^(2i>;^<7>^$^s (R ;.®ssi?tss:*^ < 

•C . 39 1 <21)©§f J7i*#»S (L >«DMrM1KlC #5HS 
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1 0 0 5 7 ] Sfc, ±Mm$V>mfr¥&tCj;iniZ. W I 
^fis iZlXOim 48*Bt*K V tc C iic «fc -7 X X h 'J 

77 x^- &*srr h c t wwim tnz. 

[ 0 0 5 8 ] S*, ±iaH6<!>JBft*lR«:<l:n*3r. IT 1 
8fl6<21>0>£M£J$$ft(L 4 mmliLfc 3 0 wm«TK Ofc 
Ci'C, ±l2iaiS&C21a) StftfCSffasaifil/rtf*:*). 

[ 0 0 5 9]$ fc, ±Sm 7 MX. W 1 

§S<a>i^®ia*¥a<R)«:0. lBHfeLhO. 7 mi** 
TK IfcCi'C. ±iic>3n < A h 'J - -?5fc@&:£7Effc $ 

[0060] ±fiMP58©«?^^tCJ:n*#. 3m 

st@ imvy&tmMWt (L > <L@&Ras$ <g > t ©tfc ( L 
[ o 0 6 1] jjan9«DJBifc*firt?i*. * i «s 

2 tl± 1 5 felTK Ofc C £ 'Ca r y - ?flES*S«ffc <* 
Hi £ C ±J*T?# 4 C t t*±l3 <!: HtS*C*&. 

[ o 0 6 2] $ fc, Jtiajis i o om^mxit . m i m 

/G >& 0 . 0 0 5 tl± 0 . 0 3 5 VXTiC LtcCi. X. 

mmcx v y -a i^r-s-So 

[ o 0 6 3] s tc, ±ias& i i ©«*^«i?t*. m i « 

i © Jt (R / D ) 1 0 - 0 5 fcLt 0 . 3 5 VXTVL t, ft: C £ 
[ 0 0 6 4] $ fc, ±SDI 1 2 i. HI 1 « 

L/G0 = O. 2 5|£Lhl. 2 l?JTF 

[ 0 0 6 5]* fc. ilBSfS 1 3 (DUm^RTli. W 1 ^ 

L/©=5J[iLh£4»y.T 

ft^cTJ: OK Ufc C i'C. IBHStC^ h "J 

t o 0 6 6] * fc, _tsB» i 4 .tt^ar, t* 

ays^****, 9 i @S<?i>£s*2ss<?2><Dra©&sis 

(A) tflfeftteP*. ffc<K:??X-?<!>4ttJ£< «r«IH2« 
&<22>©iaP&<22a) &4&iiaef*©4* 

£ c i j»t?# £ 0 
[ o 0 6 7] * _kia* i 5 o/g^^m-t;: ctnv#, «e 
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n-s. 

[ 0 0 6 8] Sfc, ±asin 1 6«>Mift^8ticj:fttf, )&Jt 
X^7(7>© t>)A < w £fSJStc«4fSSW* (2 3) ISS 1/ 

^ w<23>* aar & n o tc u -c^-s 

[ o 0 6 9] s/c, ±ia^ i 7©«a*^K*ti*, «k 

J: £ ^Slff^ t*» 4 J: *> K ur l >Z ©T, JaJt-S (20) 
[ 0 0 7 0] * fc. JbBff 1 8 0>JIM¥8K<: Ift 

t o 071] * ±ia^ 1 9 , m2 ovme&mcj: 

SiSSSa OC^JE I/ft-' htc^ ~7 7 X-?JSI5S<20)<D«3: 
[ 0 0 7 2] ±13^2 1 ©jg&^fgccj:*^ 

Ci*?>, JS(tH(20>^'l^ffc^-£C 4 *>>0ffe£&-5>o 
[ 0 0 7 3] S tc, ±sm 2 2 <D^*K(C J:ft«r, M 
, M si mi t®KD®f8ZtbiS: 2 0 %«Ji 5 0 %fc»T 

«*! J: ♦) ^ < ©s-gfiti^^^^ J: 5K L-ri'io-c, 

-5>. btc&-?X. 7'-?X-7SiSS(20)©«AaiS&^«:J:«J 

[ 0 0 7 4] * ft:, ±gan 2 3 «>«K*^Stc M 
40 ^Kfk^Wit^Mn^tlSl^gi*£C<!:r'. jsS^M 
*J ^ < ®S^-g14|g4«ffl^a & 

i^t-S. Ofc*WC\ 7^X-f]Si6;s<20)«W4ffi^4 

[ 0 0 7 5 ] ±I3M2 4 £t?H2 5©IBft*B:K Atl 

x . x-7lc J: £ ftmitmwr 0 ct: ^ cc i, trt » £© 
V. £«&tl€iftft>fen*. ^CC, 53Sgi5t,t(23)K^ 
* 1*^ fe 4><OK •C©SS«K>#S tS-fcig-g-tCi* . tgm 

50 t,fc«»*«Wl'C»«r*©r, ^o^ssfisi^Sto^ 




[ 0 0 7 6] 4 fc, ±SS£Z 6 J: ttf*, tt 

4, *fc, «!B»*<?3)fcll*ttl<»«««l*JBC*te4>«>«: 

4, 

[ 0 0 7 7] 10 
[a9M4dU»|»i 1 ] t>T\ *#m®£ll*M£BB 
ttil^TBBKJMI'S'4. 

[ o 0 7 8] ccmttctttt« a«ffisa**<Dfti(w» 

ftTiSUMNbltllCi) ^Wf&t^cabio B 1 It, 
C©£»iMbftB(l) O«M5*».««:S0r^&» 
[0 07 9] I3^?4J:$*<:, C<D£ffij»ffcttB(3) t± 

o . «n&dB&£ ut\ sb? * ju * <n)4 A4>? y > a 

2)4 :/?X^£!it« (20) 4 # y(10)rtiCi|RlttS 20 
ftt^io BlKR^(13yC«l/tV4©t*, *fe 

* 0 4 * v > £ JWBT &tc#>o>* v r > »««5 

«rc*4. 

[ 0 0 8 0 ] ^(10)0 — ?<£ffl]ffl (0 1 0E*«l 

C^flSIU&a <l5)*SJftS ft, ±B£tt»ftOfil£4fc0 

£?4J:*tct/ti*4 0 

[0 0 8 1 ] ^ffiRfflQae)!*, *— ^>y(ifl)©±ffl 
(IC'^MIE UX . JJB&i,*? t > (12)# tr - y (10) 

ma (i2a) as«t*s*vc^4 0 «±®«rtfc:*5t»t:, 

Jr-t/> ?ao)©rtai5tt. ^BttP(l5)4£fiURftta 

(iRODBaMWH^^aania^trt**, *i/ 40 
r. &fr7T>02)4SS!rr44, k««2is» s £swr 
^□<i5)<7>©£ yy (i5a> sy«fi^ * ^ £ <11>4M 
L^c^^>^(io)rtcc^c^*n^* i*«a&ftui, 

TKKWiW 4 £i£g§ (?o)TTO*H»«8: , giaiRttp (1 
6)©lRta y y * U6a) 6 > ^<10)<WH£ r * [iS 
3ft4o 

[ 0 0 8 2 ] 02 1*7 ^ X^S^B<20)O^S» 
■SUSffliEL B3ttSHUB'C*&o C©^X-*Klfc»(2 
0)0:. ^^X^ft^T&fcACDttB^B^Urcr) 

<ftSS&} (21)®0'»2SS CStf|fi1*ffi> (2 50 
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2)4. Cn^©SS(21 f 22><?>P5'CM2^ffi(22)tCiSS 
l/^BB3nft:«l«W(23)4«:«*^C*&o 
(2 00 +*CBBStirt** # 

[ 0 0 8 3] tcMgatttttf?)!*, £swwfcft#rt«<:*& 

^ -C 89? £&Sft0'ML<23b) 4rft4^^^7 A|WO 
£tt<23a) **%flWt3n. *<D*Bfcl*ttW«*fil#k 
JWtffJtf:, C^WBBBtta?)**, IMMIB4 0 
r. P t , Pd, N s , I r , Rh. Co, Os. R 
u, Fe, Re, Tc, Mn, An, Asr, Cu, W, 
Mo, C r<0 3 >*>c^>4>te< 4<> lfS=&S^^4 0 C4a 

fi£T4€>4>'C*4 0 

[0 08 4] ±fift!Bttt*(2?)a. St*(23a) <7> 
ftffitt:* l««ttH4 4t><c««f«*>Ji»Oi:t**. «# 

■fe*5***. BttJHNtE. 

*<D:Ptj:< ti> lB*«i*44J:is 
[ 0 0 8 5 ] ±f2Sr 1 SB(2l)i^ ■fitR(2lb) 4, C 
(OBflHRQlb) ^SKfiKt* J: ^KBtan&ttft© 
tt«B(2lc) 4*»6«WtStlT^**. BStE(2ib) It, 

ft *mtc^ai 5 ii»? &-»B<OBPaiK(2id) 4* 0 r ^ 
&• *fc, »2«B(22)«:4>^iFS/*t«>7f>^>y^ 

□V(22«) 4ST*SS«*'et^ti'Ct*4o 
[ 0 0 8 6 ] IH 1 «S(21)«, ^@fe(21b) 
(22)4»«WC, ^®<21c) JWttrtl«B(22)4JWr 
BA^tt&Jc^KBBtStl^t^. W«S(2ic> i*> * 
<3S«:*B 4 B 4 tc^r d: ^ tc , ^2 SttflHoWi (2 
la) «^IM4UrSJttSft, *CKfe*Afl[(fl)3»ieO 

* tcB.«sn-c<r*4 0 s^c. ^isfisc2i)0>^^ r 

*l^c»4o ±K*fflAj*<e)it3 0' tl±9 0* tlTW 
(fi)*8 0 # -Ctt, Wl«tt(2l)(MttfSP»« <*f«S 

w&hm) ;i)ciW»i<i:{). wis«(2i)^tt 

^^S(R)CDllfp»ftOTifft?*4»^K:«. ^ h 
y - 7««BKJtt3*iC i^*4, S^c. ^B 
ftn^<^ >&S 0* Vlt* m l ««(n)&»G>A*4« 
(R )©«*?««*»< r^>. ar i ^®(2i)^K^^ 

(tt««fl«M> (L)©Mf(«** s BB , C«&»S«c 
I*. ^MJ-?^i^^i^^Ci«^^ 

[0087] BS«(2l f 22) *Ctt, Sac, SE»*fcI*^< 

^^oc'^je^ <^^g> (24)^ttttsnr^o, » 

lS(5(2i)4!*2*B(22)«>Hr'X h 'J-^fWiMfei; 
4^:^tcurc»4 0 C<?>^ h y-^lft«ccj:0. 
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(A) t£lMBMttX-7&&ti£#i> 9 &W7yX-?lC£ 
4T©*S>rtJM>. tW»8^ S>i£ 
[0 08 8 ] -W£*ff- 

[ 0 0 8 9] C®£ftHHk!tKCl) ©«IS*H»U & 
B#i* . V ? X-?£JSS (20)©* 1 ^S? <21> 4 W 2 (2 

2)©Brcx i ij -^flc^totfeo. < (i 

i)t'^»4^nfc^ t jf«S(21,22) ©«©«[ 
[ 0 0 9 0] CC T\ Ah 'J W 1 M(2l) 

©*W»> &• 2 (22) s -c**r - * amatr aci 

*C<&0, C©»'hT--*tt. »!e&<21)4»r2«S(2 

GLL9 0* fc!T. S6C»*tr<l*6 0' SLL9 0' « 
TK*S*f & & £ *> Cd , * ©gteMI (CNMI ft AAf: fttt T 
I - * ©T, ft'J *7 - * MtnB KJ2» 0 ft A* fci£J! L, 

C©fcX>, ^»S«8K<O^^X7JSl£SC20> 
Kfc^Ttt, * h (5) rtHHStCSrA^fclK 

0 fc j£*SH*C£ I', & C 4 4 ft & < fiE3&©X h ij - 

[ 0 0 9,1 ] ±Btt«a£fiUi* «ES»(A) 30 
4 . * »J - -? Wlos>ffffl*c ot 0 7 ^ X* ft l/. fffifi:/ 
^X-rtfi&j&Stl&o *l/*C, C ©Witt J: 3 

n£ sttoattaKt, ^tftf<29©Ntt4iM?'& c 

t*. ^ 4 Mtt©m2Mtc £ -> < »b? $ n 
[ o 0 9 2] s 6tc, «.a«W(23)tt:tt*»3«tdan 
tint &m £ n. v *'-?©««■«** c n &©*#«: 

MXKtmox. &K*6&*:«Mt&. ^0. NMI4 

ocDafta»tt(23)ccd***j: *>ic i, tec 

[0093] -*fc*«U©«»- 

1 K <tnW t * 1 «Cn)®42ttAftC0 
6 0* , CM I, < 113 0° OhOO* WT. S6K*M! 
U<tt60* tl±9 0 # WTtC«*r*i4fc«:s«iCC 

r - (* . - &ifijttmtzjtfr o a w & m 
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^^i?SCit'A h ij - ^^CC'^r ^ S5S ^ 
JEWX t - . ' < Jl X*WD#5l >ftK4c ^'UXSSSJE* 
««ST&^JU^«W«ft^£«l*ft< . £ft±*S0*>A 

i 4 1> cc. ttKy&AA 2 ^ »j t?WB tc ft ^>o4> F^ihr 
SA:, »IKft^<JU^«:«toft<*CJ:^fe». ftt* 

[ 0 0 9 4] ftS^7X7^ l *S(2i)t»2 

[ 0 0 9 5]- ffi<D««gCC'^«- 

Jft»«»*cc. Mn> MftO,. sefettMn«0 J ft£'t: 
3 0 HBK£Lb4 0 KB»«TawS t J:c*. CCD 

*. Mn, MaOi , SfcttMnjOj&if* 1 OMSK 

[0096] B6tC % *Sl£H(20)«:<fc&hJUx>»J!! 

^TJc^tC. MnOj £ 1 0«W^tl±6 0!B««« 
TS'«f &MK*c*ni<ltCM*i -BC 4 
^C*, KtCMnOj t3 0MKtli4 0MXKT 

**T***c*ntt, «»r *i c 4 

[0097] < n 2 > temm* o mhwoi 4 o 

r. -?>^7>K<t1»4, ft. ^JOA. 1-Df^ t 

^ > * >, KVfl©^ feCv^ft < 4 1 ^iCD^ib^ {JW 
a«s«r«>J:ir^ ^fe. «asw<23)Jt, ^sgfts* 

©M a ffif b^CDtBAtb^ 2 0 % tLb 5 0 KKTC . 
[0098] COC'Milt, ^7>^/> % ^> t2 'J 9 A 
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&ffc£4a4 i/trWwa^McfirtsiJnA'c a$4 
hhkxai/'c, rju*'jft*«rti*K:* 

©«. iim©MHK*?H>. ±ia^a4Si^U k cft;M 
[ o 0 9 9] c<D&m&mm?&fefiii£idi>x. ±m& 

[0 1 0 0 ] AttttKtt. ttttfCdaftTl>«Mnttffc 
. i&mc cT: D ft** £ * v > 4K* 4 SiiK*tc » 

^«Kkl/Cff«A^«|jUK9K^JB i r&. *fe, 
*Vl>Q>&mtC£*)& &ftte?fttflHR£*ft«, t KD* 
W^^tti'©^*^*, ftiSKSRft* {(SttK 

«BBSW* (2 3)K SS n&iis©^*!*^©^^, M 

j«»^>i#uuii»Wji«»>¥sn*c 4k&&. 

[0 1 0 ! ] CcE'cfc^tc. ?>#>Kfk*94, -hia*$* 

aw«>^ fc©iMr < 4 i 1 a^Bf t4S<t<os^*sis fc 
liS^Kfkttsa-w^ittjatiJBc^si, isa^xt? 

*ilHfiK:«t4ciOT*4 0 Ofcw-pt:. ^?x 

[0 102] *te, MnRfbfeOHOtfc* 
2 0 WELL 5 0 JiKTKiWW iCittiO, Mnfltfk 

HJtBMb!Ml*r&te». MnBHfc«li«*HMb«W>» 
^£ C 4 tc J: ->'C Ma Kfk«S<!:4**»fk«9^fflSBlfk 
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[o 10 3] ate, «Mtttrta*t«iafs'&c4«:j: 

»J. Mnd KABAi:Mii,0,ftir«)Kfk*OJBJtt*^ 
>«'>»ffc*4>IIWHcaati4 c Afc«c*) t »£©Rfc 
j: osk ©spates* wwt&c 4**t?&4fc«>, 

MnBHktt44$«aHk4S4a>a[£Kfk«9 

^KMn»fkis4«^ib*<D»aBK:^< feasn* 

©*C. Mn©it1$3 (MnO, , Mn.Oj) effiEMbM 
(Fe.O,, CeO, ) 4«Bfk«©.att&»^Kfke! 
{MnCeFe>0«) W4CiW«, J:*)SK<Wi 

M©tStta* Wffl? £ C 4 £ 4. 
[ 0 10 4] a fc, >#>45WH&«WA <-'T*fe »J 3 A 

tfl^i, *©BHbHrC*&CeO, ft&ttXRSfe'? 

M^i?JSit^«r*c4^r*&B« 

©■aafcfc**, C©fc». Ce«ffl^ttt4d4tk^ 

atetWBtei'tasiJDi./fcis&'CbJ: © 

JSit*ffi*^ & c 4 * 0 
Co 1 o 5 ] *ur, cft6<oMtt«:. j£ea^c^±f 

h J J-^^^4^^^^C4i<:j:*i, HKcr>« 
[ 0 10 6] 

[«»w*aiECD»«2 ] ±iaikitctt i it. Ah ij-^ 

*©*SWJ»a tel*W**»*»ffc»IBftirK:«fc 0«HI 
L/c^i?Hkt4^{tig(i) t«rti/te4>«>x* 

^g<2) cc5affir&c4it:'a&o c©*^ dftsgtc 

It. MtVfltl t?WI!l/te5E*«>*^6 1 A3RWft«M> 
4AJSicM 1/ fc 4> CMiSCS n^>o 
tO 10 7] [^7CCtt\ tt*B(UM»fkttK(2> 

ssB^zDit^ftatc^^eo* (atettso* u±s 

0* tlT, #ai/<lt6 0* K±9 0* JMT) ©WIS 

(no 4SSflg(2ii7) 4*6#«*h % cc-*o ate, » 

2SS(22><»*4fi1K»6tt 0, M 1 fKS(2l)©SC£(2 
lb) 4»2SfB(22)lt*tl*n*«©BE»(2W,22a) 

to ioa] c v&mmitnmtmwa:* it, ^-^> 

iAD^tlS^^) (I5)4^^fffia (HiXaflURHia 
ccis^T^} (i6)4^iBjurg?:^6n, *--t/>y(i 

s^nri^« afc, ^x-*KJ£B<2<»it, ±^4 is) 
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#S>J l/te-> * AttGttUBMtt <23yfl<EB ^tlfc 
[0 10 9] C ©*■(?) ^'ii, y(10)PitC7 

T>#ttW6ft , ct*ftis *ot: % c<e4£K(2> t?i*, 
*t^-s/>y(iD)tat 4c it. ttsemtfx&tit 

[Oil 0] C©S63RBMk1«Hfc*!l(2) T?t*. «KQK 10 

(A) til***. l/fe3»->t, W^HB^^^^ffc 
$ to . *tv>mc *££T ht&emffl^WA (2 3) t ii«T 

7eT4 0 

[0111] C©**S®«S2tCfeC^i, SUKS(21> 

£&J*T 4BWMk*KJS* fflnftKffiittT 4Ci £ 

t?*. ^SMb48i»ffcSEB<2) tut®** c 
£ * 4 <t 4 *> , ftKtt > 1 )l *«Efti&K& 0 ft ^ 

&4. 

(KXMl > ±RJUHHB2l* t X h 'J 

£4* K#^tf*#ft£a<3) ti, ttJBSWx*©** 
BMfctt4jftS#JI¥ft irtc<fc D«3B^44& fete. 

WKn*-#>* Kf k9«Kt <SK J: 0 «E* 4 
<>orvc*4o £<MM5\ ttSSttcii, *tt®J«rc»fll/ 
fcllftfttm04 | 4>&. ^K1fc^iSS<t*^frlSt>' 

[0 113] C^^E^^ffc^.a<3) ± 

iaasKffc®?»ftssa(2) tittcHTtcsi/tteo, 40 
i**KT*a*. c(D^g(3>tc^^4>, misttoi) 

aaufci^x ^ ^>«^tttroft3^6tt«A#^^^r 
4+£ft«^ft£i*4t£'P'C&4. 

[0114] (XS0I2 > *«^©^^X^Si£BC20> 
J*. £9H»fttfcBGL) > a*»ffc««*fb««C2) 1 a» so 
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JSttffftt x4>«> y ^ * * ^ > &EHk*M?ft 4TC 
J;0Mt4fcCT^^ t4>*iHr. ttttcci*. *»M£ 
1 t8ft^ L/fctt^ftRcc-*^ 6 , y ^ * * v> CDBtfk 

[0 115] C©# f -<**f>»JIWB(4) t>. sas 

®^x^^^:D|fe^4sSii©^5accfijj^UT, 
^^*C*M***l-«HBi4(6*»4 C 4^r* 4 0 

[0 116] (&*ffll3)£6«C v *5SIW>^7X-7JSCS 
B€20)i*, ^v^ffc^S<i) , tt3RKfbHi}»fUfiBC2) 

, jfiSl6»^f*(fcftB(3) , 5^^^^^^>^^ 

«>t?*4o 7 0>^A$Dfgg(5) i*. ^P>^^^5fe 
^18(21,22) ©fe®l(A) &CX«SmtC23)£03ld 

c©*8^, flMK^i*. SdHJeatir-wwofeJittiwiiw© 

6, 7^ ^XCr>»fi?^S4 1/ fc 4> CMSttffi * tl4 0 
[0 1 17] C©7C>^5Mg(5) 4>, H«&(2 

<Z>SBl6.^iiT4C4^C*4o ■C-Ut, CCr>^o>^' 

xf>s?Sig(5) i<:fec^r4>. if i @fli<2i)<D^g&C2i 
a) CEMEtt**** 4C4*CJ:0lt«H , C^ HU-^ft 

rc^4©r\ ^B0>^{t4=2X h *r^>*^Uft5E)4 
tr . K«!a#x icttf 4sSc «atttt *wci * 

4o 

[0118] 

8D*-C-by-3A«:*tffe© ( <fc 0 SMB ) 

t-. Cn*J^*^*tt<23aO©»H«tt(23)tCil»T 

^il/fe, afe, C©tt«ttCfe^4^>^7>. S^S 

^HsiJ^^o&flLAIfcl*. *n**i3 0« f 6 

1 0%V»>^tc. 

[o 1 1 9] nmicit, mftMw&Kfi&jistciiMt 
$tot<de#&m*:temutc. co>mm^i-x. 
g(2i>t*, is2w, 8wiii©sisftcostaa(2ic> 

4 . 17. 5 mffMt&vmiC 3 *J£^ . &^S(21c) 
<O^J^ 2 0 TO©IBBBt?«Bc 2B!(CHB l/fc 0 
^^c. ^2^S?(22)CCli. 6 Insmxa 0mmC7>X^>UX 
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C22)««E«E* £ 2 ami. I, . SfSlS (21c) iXr>l/A>' 
^ f * «G>* 2 «S (22) £ fcft 4 J: * KBH U 
fiztiSelJE { 2 0 K v ) tEPtot' *»*<!: <_,fe* 
[0 12 0 ] Sfc, ±£ttft*WS#! 1 OwOD^iW 
l^EW(23)^lffi#*.'ft:4«E>ft» 1 SS(23)£;W2« 
S<22) <t «MB*C W 2 «S<22)tC*»T * J: 'HCfiBBl'* 
*HlC(2lc) ©*lit«3BW5tO»&CE>^^ ?^tl2 
wirfc O fe, ±G£ttf$« i TlflW l> fe £ 5 £ 

-^SfeSI*. WlSS(2l)«««tfiBSS(21c) ^*2fi 
ft(22)tC|fq*><>'C7 l^T«:<Cl£^-jfciOT (02, H 

> 1 0 0 p pm£&tr^£^d#**3ttH0^ 
jigf < 1 0 0 Oh-i, 2 0 0 0 fc - 1 , 5 0 0 0 h - 
1 > -c»A l/C . 2 0 K v (PtiblRaE&EPftl t fe <t $ 20 

[0 12 2] IHM:k*H90y^:>£CTl/'tV*J:^ 
oc . c Gxgifefflfc: J: ft t* #S tc »£K3MbftH* ^nt 
l**C &*H4* # #CC, ^reift* 1 0 0 0 h - 1 ecu 

tc. 4^^ti^tCjkftSE«fiii>, U^ttSS 
(21c) WCBBBOfewfi^ L/T<r>*CCfe 

tfrh, m 1 M(2i>G>s£*ft«(e 

ft«r ^:ot7^ X7©ffffi^ft & ft ^ci *, 
[0123] a**, ±aait«<3MtbOK, tt^cfcoea 

mm*&vhztmtem<±tmurfrw®&&&<^ * 40 
cr>g-tt^ai<: * c t smm £ ftfe. 
[0124] c<Dtc&> s ±.tsmMtoim*m*i*i>t> 

[0125] 

[S?S©*fiE©lf5SS3 ] S 1 1 1 Ii£ttX$ft3 

cci&*7'? X^SXSB(20)©rtM«***T o C 
X-7SISB(20)-CI*, »■¥■* <t"0>»»«3^ 6ft* 4&0 
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